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PBOCEEDINGS 

OP THE 

THIRTy-FIFTH ANNUAL GENERAL MEETING, 

EDINBURGH, 

July 19—21, 1916. 

The Thirty-fifth Annual General Meeting of 
the Society of Chemical Industry was held in tl^e 
Hall of the University Union, Teviot Place, 
Edinburgh, on Wednesday, July 19th, 1916. 

•At the outset the Chair was taken by the Lord 
pTOTost of Edinburgh, Sir Robert Ixciies, 
who said : — 

“ It gives me very great pleasure to come to the 
opetdng of the Annual General ^Meeting of the 
Society of Chemical Industry and, on behalf of 
the Corporation, to offer you a hearty welcome 
to the capital of Scotland. I recall the fact that 
your Society visited Edinburgh in July, 1894, when 
Sir James Russell w&a the occupant of the Civic 
Chair. The meetings on this occasion w-ill take 
the form of a Congress on the progress which has 
been made in British Clicmical Industry since 
the war began. To demonstrate to some extent 
the real progress which has been made, there will 
be an exhibition of certain classes of chemical 
p^roducts, some of which were not made in Great 
Britain prior to the war, while in other cases these 
exhibits are designed to show the great progress 
that has been made. Wliile Edinburgh is not a 
^reat industrial centre, there are a number of 
important chemical industries in the district, 
amongst which may be mentioned glass making 
and paper making, and one or two new industries 
which nave been started since the war began. 
Specimens of the products of these industries 
arc also to be on exhibition. A Section of the 
Society for the East of Scotland was foimed in 
Edinburgh a little over a year ago, and at the end 
of its first session it has now the honour of welcom- 
ing the members of the Society to Edinburgh at 
this time.” 

The PresideS’T then expressed to the Lord 
Provost the cordial thanks of the Society for the 
great honour he had done them in attending the 
meeting and welcoming them. He felt that the 
compliment was one which the Lord Provost 
desired to pay not only to themselves but to the 
great and important industry which the Society 
represented. He was sure that reminiscences of 
the first meeting of the Society in Edinburgh, 
to which he had referred, had greatly influenced 
them in arriving at the detei-mination to come 
again. 

The Lord Provost thanked the Pi'esident for 
what he had said and left the chair, which was 
taken by the President, Dr. Charles Carpenter. 

Tile Acting Secretary then read the Minutes of 
the fleeting which took place at Manchester last 
year, and these were confirmed and signed by the 
President. 

On the motion of Mr. E. V. Evans, seconded 
by Mr. Wheldon, 3Ir, J. W. Tait and Dr. H. G. 
Rule were elected Scrutators for the ballot in 
respect of the election of ilembers of Council. 

Report of Council. 

The Report of Council was then read, as 
follows : — 

During the year the Council has held 1 1 meetings, 
Accounts Committee 10, Ihiblication Committee 
24, Information Bureau Committee 10, Annual 
Reports on Applied Chemistry Committee 4, 
Triple Joint Committee 3, Special Joint Com- 
mittee 2, and Catalogue Committee 2, also a 
Conference on Paper Supplies. 


The number of Members now on the Register 
is 4059, as compared with 4017 last year. Since 
the last ^\imual fleeting 301 new Members have 
been elects, and the losses have been 259. 

The losses by death amount to 62, viz. ; — 
J. M. Aitken, J. W. Ayisworth, C. Barzano, John 
Brock, H. Brunner, Cairns, M. Cannon, C. A. 
Catlin, A. R. Clarke, Bryan Corcoran, Arthur J. 
Dickinson, Wm. B. Duftus, Peter Dunn, J. L. 
Foucap, Elton Fulmer, John Fyfe, W. B, Gerland, 
Guido Goldschmiedt, John Griudlcy, .i\jthur 
Harris, Jos. W. Harris, Arthur Haydock, Tho?. 
Hill' Jon^, Christopher Hodgson, Edward Jackson, 
Wm. G. Johnston, Georg E. Kind, E. Lequin, 
Ivan Levinstein, Vivian B. Lewes, John G. Lyop» 
G. D. Macdonald, Isidor Magnus, N. H. Martin, 
Raphael Meldola, A. Dominguez MiraUes, Walter 
Nelson, Andrew Noble, T. L. Pattersen, A. R. 
Pechiney, Kenneth Pelmore, D. J. Playfair, Henry 
Pollard, Edward Rhodes, P. J. Richardson, Henry 
E. Roscoe, John Salamon, J. I. Smail, Ewing 
Smith, F. O. Smitbers, W. M. Sowerby, David 
Spence, W. Stanlfev, F. W. Stoddart, A. Vorisek, 
G. Wachtel, W. Waterfall, G. Weddell, E. W. 
Wheelwright, E. E. Wilkinson, J. Murray Wilson, 
Corbet Woodall. Sir Henry Roscoe was the first 
President of the Society, Mr. Levinstein was 
President from 1901 to 1903, and Prof. R. Meldola 
was President from 1908 to 1909. Major J. L. 
Foucar died of wounds, and Messrs. Jos. W. Hands 
and Walter Nelson were killed in action. 

Four Ordinary Members retire from Council, 
and to fill the vacancies thus created, eight 
nominations have been received, a ballot will there- 
fore be taken. 

The following Chairmen of Local Sections 
retire : — Prof, J. Watson Bain (Canada), Prof, 
Henry Louis (Newcastle), Dr. W. M. Grosvenor 
(New' York), Mr. John White (Nottia^am), 
Prof. C. E. Fawsitt (Sydney), and "Mr. F. W. 
Richardson (Yorkshire). * The following have been 
elected to succeed them : — Mr. T. H. Wardleworth, 
Mr. H. Peilft, .Mr. Jerome Alexander, Dr. R. M. 
Cavcu, l»Ir. H. G. Smith, and Prof. J. W. Cobb. 
Dr. Alex. Rule, Secretary of the Liverpool Section, 
retired shortly after itic last Annual Meeting, 
and was succeeded by Dr. Alfred Holt. The 
Council desires to express its thanks to the retiring 
Officers for their services to the Society. 

The Balance Sheet and Annual Statement of 
Accounts, which have already appeared in the 
June 30th number of the Journal, will be laid before 
the Meeting. 

The Journal in 1915 contained 1276 pages of 
text as compared with 1230 in 1914. 

The Committee appointed in November, 1914, 
to consider the foundation of a Permanent Bureau 
to assist and advise in the consolidation of Chemical 
Industry in the Empire, has been actively engaged 
during the past Session on the necessary pre- 
liminary work. A register of the members of 
the Society and their occupations, on a more 
elaborate scale than the List of 51 embers, pub- 
lished annually, is nearly completed, and the 
C’ommittee has had under consideration the 
formation of a register of chemicals and allied 
manufactures, and of the manufacturers of 
chemicals and chemical plant, based on the 
classes in A\'liich abstracts are arranged in the 
Journal. The Committee also proposed that steps 
should be taken to stimulate the manufacture of 
chemicals not made in this country by drawing 
together the mauufacturei's in their respective 
classes ; to collect and distribute information 
from foreign comitries as to the supply ot and 
demand for chemical products, raw materials, 
and plant, and to obtain reports of new’ markets, 
fiscal changes, and patent regulations ; and to 
encourage inquiries from Government Depart- 
ments, British Dominions, Consular Agents, etc, 

A 2 
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as to the demand for and supply of chemical 
products, plant, and raw materials. As it appears 
possible that some of these matters are^ such as 
will be dealt with by the proposed Association of 
Chemical Manufacturers referred to below, it 
has been decided to defer further action for the 
present. 

On November 4th a joint meeting of the Councils 
of the Chemical Society, Society of Dyers and 
Colourists, and this Society was held to consider 
the best methods for promoting co-operation 
among chemical manufacturers themselves, and 
between them and the teachers in Universities, 
Collies, and Technical Schools, and also for 
initiating and prosecuting researches in con- 
nection with the scheme of the Advisory Council 
for Scientific and Industrial Kesearches. On the 
recommendation of this meeting a Triple Joint 
Committee of the three Societies was appointed, 
and later drew up a scheme for carrying out these 
objects. This scheme was submitted, on ilay 23rd, 
to a meeting of representatives of over 100 of the 
principal chemical manufacturers, at which it 
was decided to form an Association of British 
Chemical ]Sranufacturers. 

The President and Council of the Royal Society 
on May 22nd convened a conference to organise 
scientific effort in this country. At this con- 
ference a Conjoint Board of Scientific Societies 
was constituted, for the furtherance of the following 
objects : — Promoting the co-operation of those 
interested in pure or applied science ; supplying 
a means whereby scientific opinion of the country 
may, on matter relating to science, industry, and 
education, find effective expression; taking such 
action as may be necessary to promote the applica- 
tion of science to our industries and to the service 
of the nation ; and discussing scientific questions 
in which international co-operation seems advis- 
able. The Society of Chemical Industry is repre- 
sented on this Conjoint Board by Sir Geoige Beilby 
and Sir Boverton Redwood, Bart. 

The Council has addressed to the Advisory 
Council for Scientific and Industrial Research a 
request for a grant in aid of a research to be 
carried out by >Ir. J. Huebner at the Municipal 
School of Technology, ^Manchester, on the chaises 
which cellulose undergoes during certain teclmkal 
operations. The request has, however, not yet 
been granted. It is unfortunate that there should 
have been hesitation in supporting a research 
which promised to be of considerable technical 
value and was put forward on the deliberate 
recommendation of the Council of this Society. 

During last year a Joint Committee of the 
Chemical Society and this Society was appointed 
to receive suggestions and inventions in con- 
nection with the prosecution of warfare on land, 
for transmission to the Inventions Department 
of the Ministry of Munitions. This Committee 
furnished to the Ministry suggestions which there 
is reason to believe were found useful. 

The Society has been in communication with the 
Royal Commission on Paper and Pulp Supphes 
with a view to the removal of the restrictions on 
the consumption of paper by Journals of Learned 
and Technical Societies, but the Commission was 
unable to grant any relief in this respect. It has 
therefore been necessary for the Society to con- 
dense as far as possible all matter appearing in 
the Journal. 

The Council has approved a scheme for the 
issue of periodical Reports of the Progress of 
Applied Chemistry. These Reports should tend 
to increase the value of the Journal by presenting 
a series of expert reviews of the various industries. 

A Committee of the Council, appointed on the 
motion of the Liverpool and Slanchester Sections, 
is engaged in the preparation of a catalogue of 
scientific and technical Journals and Patent 


literature to be found in the Libraries of this 
country. It is hoped that this catalogue will 
shortly be available for the use of members. 

The Council has appointed a Committee to 
report and advise the Board of .^ricnlture on 
the disabilities under which manufacturers are 
laboiiring owing to the present method of estimat- 
ing the fertilising value of sl^s from their solubility 
in citric Acid. 

A large number of copies of the August 31st 
issue of the Journal were lost when the S.S. 
“ Hesperian ” was sunk by a submarine. The 
Council arranged for a special reprint of this 
issue to replace the lost copies. 

The changes made in the character of ‘the 
Annual Meeting at Manchester last year, involving 
the substitution of the reading and discussion 
of papers dealing with subjects of great general 
interest, for many of the Rinctions of a purely 
social character, were eminently successful, and 
the Council notes with great satisfaction that the 
Committee of the Edinburgh Section has arranged 
the programme on similar lines this year. 

An invitation to hold the next Annual General 
Meeting in Birmingham will be laid before the 
meeting. 

In order to bring the Council into close touch 
with the Sectional Committees, it was decided to 
hold two meetings of the Council each session in 
provincial centres ; the February meeting of the 
Council was accordingly held in Liver]pool, It 
was also decided to hold in each Session con- 
ferences of the Chairmen and Secretaries of the 
various Local Sections. 

Messrs. H. Hemingway and D. Uoyd Howard 
were elected to fill vacancies in the Council caused 
by the resignation of Si,r Hugh Bell and the 
election of Dr. Charles Carpenter to the office of 
President, and Sir F. L. Nathan has been elected 
to fill the vacancy caused by the death of Mr. 
N. H. Martin. 

Messrs. E. V. Evans and W. J. Rees and Prof. 
G. T. Moi^an have been elected members of the 
Publication Committee, and Messrs. D. L. Howard, 
T. D. Morson, and A. Gordon Salamon members 
of the Accounts Committee. 

Mr. C. O. Cresswell, who had been Secretary 
of the Society sim^e 1884, having resigned, the 
Council has awarded him a superannuation 
allowance of £300 per annum. In response to 
advertisement for a successor, the Council has 
received ninety-eight applications, and after con- 
sideration of these decided to appoint Dr. J. P. 
Longstall at the salary of £000 per annum. 

Dr. J. T. Dunn moved the adoption of the 
report. As a former member of the Council 
he had some knowledge of the way in which the 
business was conducted. He had a very pleasing 
recollection of the meetings and of the devotion 
of the members to the work. During the present 
year the Council had had an unusually arduous 
time and it was a matter for congratulation that 
the Society had a body of men who had so devoted 
themselves to the interests of the Society. 

Mr. F. H. Carr seconded the motion, and 
endorsed what Dr. Dunn had said of the arduous 
nature of the work of the Council. The effect of 
that work was sincerely felt and appreciated by 
the members. 

The motion was put to the meeting and adopted 
unanimously. 

Report of Hon. Treasurer. 

The Hon. Treasurer, in presenting the financial 
statement, said that the balance sheet as printed 
in the Society’s Journal of June 30th differed 
very little from the preceding ones. In 1914 there 
wiw an excess income over expenditure of 
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£894 158. 2d., aad in 1915, of £997 Hs. 5d. So 
far as the investmenta were concemedtherewas 
that unfortunate element which accompanied 
most investments, namely, depreciation, and, 
unfortunately, that depreciation had not ceased. 
The valuation of the investments in 1914 was 
£18,693 4s. 8d., a depreciation of £2314 15s. 7d., 
cr 11% on ttie purchase price. The valuation 
in 1915 was £19,755 18s. Id. and the depreciation 
£2943 4s., or nearly 13 %. The investments were 
increased by the piirchase during 1915 of £1700 
of war stock at 4^%. 

The depreciation was considerable, bat it com- 
pared ve^ favourably with that shown by some 
mefcantile concerns as well as in institutions in 
which investments were treated much as in our 
own. In the case of one undertaking in London, 
managed by financiers of note, the depreciation 
had been no less than 16^% for 1915. They 
were frequently reminded in the Council that 
they should progress, but pi-ogress was im- 
possible without money, and the question of 
means was one which concerned the Council very 
much and gave the officers most concerned a 
considerable amount of anxiety. The Council 
had great pleasure in submitting the accounts, 
and hoped that they might be favourably received 
by the Society. 

The PRESmEXT said that the amount of attention 
given by the Hon. Treasurer to the financial affairs 
of the Society had been found of the very greatest 
value by the Council. So long as the balance 
'sheet bore upon it the two statements, one showing 
the various investments and the other the valua- 
tion at which they stood at the moment, it could 
not be regarded as other than a true and fair 
statement. 

Mr. W. F. Heid moved the adoption of the 
balance sheet and accounts, and at the same 
time proposed a hearty vote of thanks to the 
Hon. Treasurer, who had taken so much care in 
preparing the report. He had rcndei'ed yeoman 
service t-o the Society in his very careful and 
accurate conduct of their financial affairs. Very 
few realised the work which he had to do. When 
it was considered that there were over 4000 
members, each member had to pay a subscription 
and there were several entries for each man, that all 
that money had to be dealt with and operated 
upon a number of times, it would be realised that 
he had an enormous amount of deLul to cany 
out, especially cluring the early i^art of the year, 
and they ought to be deeply grateful to a man 
of his commercial ability for the devotion 
with which he applied himself to their affairs. 
When presenting his financial statements to the 
Council he always put into their minds the 
thought that however much they might wish 
to extend the scope of the Society’s operations, 
they were necessarily limited by the financial 
aspect. It w^as a matter of great giatifica- 
tion to them that the Council wc.s able to 
present so favourable a balance sheet as it had 
done. He had much pleasure in moving the 
adoption of the accounts and the vote of thanks 
to the Hon. Treasurer for the W’ork Avliich he had 
done on behalf of the Society. 

Mr. R. D. PuLLAR, in seconding the motion, 
emphasised the request for a special vote of 
thanks to the Hon. Treasurer. As one who had 
been pre:sent at the first Annual Meeting and at 
many since, he thought the Society was to be 
congratulated on having such a Treasurer. They 
had had during all those years continuity in the 
management of their finance, and he felt sure 
that their finance W'as in perfectly safe hands. 

The resolution w’as carried wdth acclamation. 

The Hon. Treasurer briefly thanked the meet- 
ing for their vote. 


PRESIDENT’S ADDRESS. 

The President then read his Address as 
follows : — 

I must preface the brief remarks I desire to 
address to you by a well-deserved acknowledgment 
of the obligation under which the Society finds 
itself to its youngest, the Edinburgh, Section 
who arc our hosts to-day. I believe we may regard 
our gathering in such circumstances as a happy 
augury for the future. As we run over the names 
of those large cities of the Kingdom where it has 
been our custom to hold these meetings, they 
stand out most prominently as centres of industry 
and commerce where Art and Science have found 
modem dwelling places. But the “ Athens of the 
North ” claims our homage essentially as an 
ancient seat of learning, spiritualistic rather than 
materialistic, a more congenial soil for the study 
of belles hitrea tlian for researches in dye-stuffs. 
If Art and Science mutually need inspiration from 
each other, then our meeting together in Edinburgh 
cannot but be fruitful, in good results. 

Foremost among our thoughts here must be 
consideration of the relationslxip between the 
educational and the industrial problems. Three 
aspects of thi.s seriously concern us. First, I 
would place the need of recognition by the pro- 
fessors of learning of the necessity to the Country 
of a Cultured Industrialism. Second, the accept- 
ance by Industry of the faith that only through 
Science can it develop and prosper. Lastly, 
but not least important, the understanding by 
statesmen that neglect of these principles mil be 
as deadly to the nation as disregard of its health 
OP morals. When the effect of !)ounty-mado 
sii^r in damaging what w’us once a flourishing 
British industry was pointed out to Gladstone, he 
retorted “ make jam.’^ He would not have uttered 
that remark had his knowledge of industry been 
comparable with his mastery of Greek. And this 
takes us straightway to the root of our difficulties, 
“ Does the education of our statesmen properly 
fit them for the posts they are destined to occupy 
in the management of this givat Empire ? ” 

How many of them would not have given 
Gladstone’s answer to a similar question put to 
them two years ago ? It came as a rude shock 
when but a few weeks after U'ar was declared, 
they woke up to the fact that whatever our jam 
resources may have been we were lamentably 
deficient in powder. Fate had unhappily made 
it impossible for us to rely upon the same source of 
yupply as w'e fell back upon in our last great 
stmggle. Of what help to our statesmen was 
familiarity with the Trojan War, the Punic wars, 
or any of the great conflicts of ancient times, in the 
mortal combat in which we have been engaged 
for tlie past two years ? The industrial sciences 
are now the dominating factors, not cleverness 
in classics, and slowdy the nation is becoming alive 

this fact. Is it not time, Uioo, that our educa- 
tional houses were set in order, and that the atmos- 
phere with which they are permeated and by which 
tlie best of the nation’s youth is so largely imlmed, 
was charged with other ideals ? Is there not in 
our mother tongue an adequacy of classic thought 
and expression to provide exercise and food for 
the developing mind ? 

Now this is where the Edinburgh Section of our 
Society can play an important parL The Uni- 
versity is celebrated throughout the world, and 
attracts students from all parts. It possesses 
the great advantage that the city has a sub- 
stantial voice in its counsels. IMiat a step forward 
would be gained if it could be inspired to take upon 
itself the responsibility of placing Science in the 
forefront of its teachii^ ; if anu>ng all the older 
institutions it set the example in a change which 
sooner or later is bound to come over the spirit 
of teaching, if we are to hold and maintain our. 
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place among the nations ! Surely Physical 
Science deserves, nay, demands, to-day a place in 
the scheme of education, along nith that of morals, 
and coupled with such languages that one may 
read first-hand its story-boola, and find inspiration 
in the records of its far-reaching discoveries 
and the paths followed hy explorers in their 
seeking. Its meditations, too, are always healthy, 
never morbid, whether pursued in the laboratory 
or the study. 

The suggestion has been put forward that 
the mental characteristic of our race does not 
fit it to become expert in the science of organic 
chemistry. In my luimble but considered opinion 
this is a kllacy. I believe there is no reason why 
we should not attain eminence therein as we have 
in, let us say, seamanship or shipbuilding. Our 
youth, however, needs an apprenticeship on land, 
as earnest-compelling as that afloat, where care- 
lessness brings speedy retribution. There are 
no doubt many scores of students who have 
a natural capacity for organic chemistry, had but 
fate villed its exercise, or there had been its 
atmosphere in our ed\icational centres as of sea- 
salt at our ports. But, it will be asked, will our 
manufacturers avail themselves to the full of the 
services of skilled chemists ; are they not-already 
too often disappointed by results ? Certainly they 
will bo disappointed again and again, if they only 
call them in when in trouble and expect them to 
wave .successfully a magician’.? wand over their 
recalcitrant processes. There are two main difficul- 
ties to be encountered in transferring laboratory 
work to the large scale. One is its economics*; 
the other its practicability. 31ost people are 
aware that to extract gold from sea-water is a 
proposition financially faulty. Chemists need 
too often to be reminded that though a process 
may be pretty it does not attract a manufac* 
turer unless it is sound. Some of the most 
beautiful productions of the. lathe are those 
in which from a block of ivory are fashioned a 
whole range of objects one within the other up to 
the very core. But the utility of such an operation 
is easily thi*own into the shade by the output from 
a simple piece of apparatus used for making 
circular the treads of railway wheels. As part of 
the training of chemists, careful attention should 
be given to the matter of costs, by setting problems 
for research in which definite prices are allowed 
for the raw materials to be used. In addition to 
this, values should be fixed for the various opera- 
tions involved, such as distillation, ordinary 
or vacuum, filtration, crystallisation (whether from 
water or other solvents), centrifu^ng, and so on. 
The chemist would thus be trained in the lalx)ratory 
to the importance of price questions which are 
certain to arise in the course of his w'ork. Tie might 
also be counselled to listen patiently to the so-called 
practical man, whether leading hand or otheruise, 
who may be entrusted with the charge of carrying 
on the lai^e scale work. There is every proba- 
bility that he may learn something from him, just 
as there are circumstances at sea when we would 
feel safer in the hands of a local fi.sherman than the 
captain of a Cunardcr. The other imix)rtant 
factor in setting up large scale and modem pro- 
cesses is the increasing need for the engineer to take 
an important share in their development. Not only 
must the process itself be theoretically sound, but 
industrially sound also. Heal, power, and labour 
absorbed together with the scale of adaptation 
and the nature of the plant employed, are matters 
upon which the trained engineer is peculiarly 
fiHed to give valuable advice with a view to retluee 
output costs to their lowest level. The engineer 
may, indeed, be regarded as a no less needful 
adjunct to the chemist in such circumstances than 
is the surgeon to the physician in pioblems per- 
taining to health. How many chemical inventions 


have failed to mature because of engineering diffi- 
culties attending their development ? The mutual 
obii^tiou to each other of the Chemical and 
Engineering sciences is an increasing one, and of 
which a very good example is the synthetic 
production of iiinogen compounds. 

Tliere is yet a thiKi factor to be considered in the 
pursuit of efficiency, namely, the workmen. 
For twenty-seven years the underteking with which 
I am chiefly associated has practised a system of 
co-partnership with its employees, very much 
on tlie lines of that described in one of the papers 
read at otir last Annual Meeting. The manu- 
facturer who seeks the highest chemical y^eld 
and the highest mechanical yield stops short of 
his goal if he overlooks the part played by labour 
and docs not atm at its highest efficiency also. 
The chemical worker is as necessary to the well- 
bcii^ of the State as the sailor or the soldier. 
Yet how many go to their work \vith the same 
alacrity and cheerfulness as the latter to their 
death ? The reason is not far to seek ; they 
share the responsibilities and advantages of 
progression, and their duties and rights are recog- 
nised in the supreme councils of the nation. In 
industry such ideals arc unfortunately a long 
way from attainment. It would take many inven- 
tions and much wisdom in management to do 
for industry what its own labour corild, were it but 
imbued with the idea of how much could each 
industrlHl unit turn out, instead of how little. The 
Company to which 1 have referred has gone a long 
way in the direction of realising such hopes, and 
to-day of its 6800 workpeople, over 6000 are 
shareholders. Anticipating the not unusual criti- 
cism, may I add that while in France no similar 
undertaking is working under these conditions, 
they have been largely applied in many other 
industries. Two practical examples of utility 
happening uithin the past fortnight may be 
interesting. The one is of a leading hand *who, 
expressing the hope that we had made a wise 
choice in the appointment of a new manager, 
remarked that all his life’s savings were invested in 
the business. The other is of a corporal just 
returned from the front where he had been since 
the outbreak of war, who brought in French notes 
all his savings of pay to be invested in the Co- 
partnership. I should like before leaving the 
debatable ground of Capital and Labour to refer to 
a practice which, I believe, would be found useful 
by all employers. It is that of holding inquiries 
into every industrial accident by juries of work- 
men (in fatal cases after the coroner’s verdict 
has been given). This has been found very' helpful 
in reducing the number of oases, as weU as tlieir 
seriousness. It must be remembered that efficiency 
is not only concerned with raw material, but with 
each unit of human life employed. Necessarily, it is 
the fonuer point of view rather than the latter 
which has largely dominated the work achieved 
by our Society in tlie thir*d-of-a-century of its 
existence, and it is interesting to note how the 
history of Chemical Industry in this Country 
has been recorded in the pages of the Journal. 
Its earlier volumes describe the triumphs of those 
technologists whose names are familiar to us as 
household words — Weldon, Siemens, Mond, Beilby, 
Chance, Hurter, Gilchrist, and many others. In 
later years the progress made by other countries 
grow's more in evidence, outstanding examples 
being synthesis of indigo and of ammonia, though 
a notable exception is provided by the labours of 
Messrs. Cross and Bevan, whose w'ork on cellulose 
laid the foundation of a large industry. 

That the Society has “ done its bit,” in the parlance 
of the hour, in the making of the historv of Applied 
Chemistry cannot be doubted. Might it have taken 
a larger share ? It is not easy to answer such a 
question, despite the opportunities given by time 
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for the acquisition of belated wisdom. I'eihaps 
its greatest opportunity for what. I will call original 
work might be regarded as not only the bringing 
together of the expounders of theoretical and the 
practitioners of technical cheruritry, but to have 
made them such friends that ea<‘h has gathered 
understanding from the other. Kow, surely, there 
never existed so suitable a problem for a round 
table conference as that of the utilisation of the 
fuel supplies of the Kingdom. No one could 
possibly quarrel with the description of our coal 
resources as being the mc^b important of o\ir 
capital assets. \'ct the bulk of the Country is 
busily engaged either in squandering that capital 
or bartering it auay and living on the pi-oceeds. 
If water power be looked upon as a national heri- 
tage, and such a view is finding increasing favour 
throvighoiit the world, the aigumcnts in its favour 
applv with greater force to the deposits of coal, 
for tliese are limited despite Ihcir greatness, while 
the falls are inexliaiistihle. Parliament has already 
placed under authority our tidal rivers, the use of 
which is regulated for the common good. ShouUl 
the development and utilisatioA of our coal 
resources bo left unrestrictedly to the individual 
or groi^p of individuals acquiring mining rights, 
generating energy, or wartning their dwellings, or 
should such matters be subject to State super- 
vision and control ? Should the payment of two 
or three pence per ton be the solitary factor deciding 
whether or not the nation's coal leaves its shores 
to be worked up into by-products by the nation’s 
competitors in industry ? Could hot the large 
demand for fuel required for metallurgical purposes 
abroad be met by the export of coke instead of 
coal, leaving the by-products to be utilised and 
handled hero ? Has tlie time come when the raw 
coal exported should pay sul^stantial duties to the 
State, and every user at home be required to satisfy 
the authorities before he can obtain quantitative 
licences for its consumption ? Will a democratic 
parliament escr follow the example of an auto- 
cratic government and prohibit the combustion of 
raw' coal in our cities and towns ? Now that we 
are at last receiving encouragement in thinking 
Imperially, problems which seemed stupendous 
show themselves easy of solution, and what is 
more, they will compel attention and decision. 
Certainly that of coat utiUsation n\ay wt-ll com- 
mend itself to our Society. It may be asked 
“ Is not this the case with ’all matters pertaining 
to the welfare of Chemical Industry ? ” I do 
not so regard thorn. Take for example, free tragic 
or scientific tarifis ; or the attitude of the State 
in labour matters or in special legislation. While 
such subjects may be proper ones for discussions 
by a Society such as oura, it clearly is not in a 
position to speak on. them with a united or even 
an authpritative voice. It is mainly for this 
reason that there has recently come into being a 
new organis-ation in the shape of an Association 
of British Chemical ilanufacturei's. Owing its 
being to the Chemical Society, and its develop- 
ment to our own, we uiay describe it as by pure 
out of applied science, and I believe it will prove 
worthy of its parentage. Its proposed constitution 
provides the fullest powers to work with kindred 
associations on the one hand towards industrial 
efficiency, and on the other by the encouragement 
of training and research. And its fomiation 
will certainly relieve the Imperial rarliament from 
such a time-wasting occupation as discussing what 
restrictions should be placed upon the producers 
of coal tar who propose utilising it« distillates 
for the preparation of other substances. 

If, however, our constitution as a Society does 
not provide us with facilities for handling problems 
such as these, there are untilled fields of usefulness 
ready for the ploughsliares of our endeavours, 
and they are not being neglected. The Council 


has recently adopted a scheme for the preparation 
by competent authorities of annual reviews 
of the progress made in the various branches of 
! chemical industry, classified under the headings 
' familial' to readers of the Journal. Such additions 
I to the Society’s undertakings are, however, bound 
j to necessitate expenditure, but I cannot think 
1 members would regard with disfavour these and 
1 similar proposals even if they entailed a small 
I increase in the annual amount of their investment 
I in its funds. May not indeed this meeting of ours 
. bcconsidered as giving the opportunity once a year, 
j to those attending it, for expressing their techno- 
! logical faith and belief in that science of Applied 
j Chemistry which takes the discoveries of the 
laboratory and welds them into those might- 
wielding creations needed by mankind in the 
evolution which is his birtliright ? If we are 
sincere in that belief, and in the share we are to take 
in its dissemination and propagandism, can we not 
look forward to one day building our own meeting- 
house ? One of our most able membew has already 
urged upon us the undertaking of such a duty, 
'those profe^ing the healing art have a wortliy 
home where^under one common roof are to be 
found lecture rooms, a lil>rary, a laboratory, and 
even a tea room, a rendeiivoiis for all engaged in 
tlie many branches of medical and surgical know- 
ledge. .Many years ago a countryman of this 
“ bonnie ” land expressed to me his admiration for 
the faith the designer of the North Western 
Railway had in its future when he planned the 
monumental gateway to it which we know as 
Enston Station. May it not be hoped that those 
who live by or throu’gh the Chemical Industry of 
Great Britain will not lightly put aside considera- 
tion of the possibilities such a proposal holds out ? 
\Vc want Physical Science, of whicli Chemistry 
is after all but a part, recognised as entitled to a 
place in the teaching of tlie schools throughout 
the kingdom. We want provision made for 
its deeper study by technical and secondary 
j institutions wherever industry is established, 
j We want chaii*s of chemistry, organic as well as 
! inorganic, at all our Universities, new and old; 
and the need of these things we must press un- 
ceasingly upon those who are entrusted with the 
duties of Government. Biit we must build our 
o\vn temple to the Science among whose votaries 
we claim to number ourselves, and Chemistry is 
no less worthy of such honour than are her other 
sisters in the Arts and Sciences, whose “Cinderella” 
she has been so long. 

Presentation of the Med.vl. 

The President said that he had a very 
pleasant duty to perfonn in recognising important 
work which had been carried on in chemical 
industry. The special part w'hich this Society 
was civated to fulfil was to promote applied 
science and c.specially the application of chemical 
science. One of the privileges possessed by the 
t'ouncil w'as that of recommenduig from time to 
time that the iledal of the Society be awarded 
to some person i,vho had shown conspicuous 
ability in the domain of applied science, and he 
had much pleasure in announcing that in accord- 
ance with that power the Council had decided to 
award its Medal to Mr. C. F. Cross for his con- 
spicuous services to chemical industry. He 
specially mentioned, concerning ^Ir. Cross’ work 
on paper, the value of the fact that he was one of 
the first clearly to point out the importance of 
maintaining the quality of paper, especially in 
those books and documents which w’ere intended 
to be permanent recoixts ; his other great work 
in cellulose was of course familiar to readers 
of the Journal through the various papers which 
he has contributed. Ou those grounds the 
Council were unanimously of opinion that he well 
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merited this award. There had been one difficulty 
and that was that the power of the Council was 
confined to awarding one medal in any year, and 
that medal must be awarded to one person. In 
this particular case, with reference to much of 
the work done by Mr. Cross, he was the first to 
desire recognition of the fact that he had been 
associated with Mr, Bevan for a very long while. 
Unfortunately, however, they had only one medal 
and therefore must bestow it on the person whom 
they believed to be primarily the person respon- 
sible for the great work carried out in the joint 
names of Messrs. Cross and Bevan. 

Tlie President thereupon handed the Medal to 
Mr. Cross. 

Mr. Cross said that the honour which had bc?cn 
conferred upon him in such extremely generous 
terms, struck right home, and he wishM he could 
^nd words adequate to convey the emotions 
which were raised within him. In their own 
work the only thing which interested them was 
the truth, the whole truth, and nothing hut 
the truth, and therefore he would be very sorry 
to claim anything beyond what <®ustified the 
selection of the Council for this honour. lie 
therefore mentioned that he had had the co- 
operation not only of his partner, Mr. Bevan, 
and also of his some-time partner, Mr. Beadle, 
but of his assistants who from time to time had 
thrown themselves devotedly into this work, and 
notably Mr. J. F. Briggs. In regard to the 
development which had taken place in connection 
with the artificial silk industry, he indicated w'hat 
was particularly due to co-operative work on the 
part of his colleagues. He had been joined in 
1897 by Mr. Steam and his assistant, Mr. Topham, 
men whose technical work was of ideal thorough- 
ness. Both of them had been, he believed, 
associated with the late Sir Joseph Swan, in the 
early days of the incandescence lamp, and what 
had attracted them to the cellulose problem 
in the early day.s w’as the search for “carbon’' for 
the filaments. They had soon found viscose satis- 
factory for that purpose and then turned their 
attention to its use for making textile threads. 
Between them they had excogitated a thoroughly 
mathematical conception of the several processes 
therein involved, namely, the drawing forward at 
a particular speed, the necessary twist required 
to enable the compound thread to be handled 
in the winding and other operations ; the inlcgiul 
solution of this complex problem was the vortex 
of a centrifuge, and the discovery gave a new 
impetus to the production of the thread. The 
method w^as still largely used, and it was only 
due to those twm men to recognise the extreme 
importance of the work which they h.ad done and 
which had had the greatest possible effect in 
developing this indu.stry. 

He also mentioned the pioneer work of the 
Soci^t6 Frangaise de la Viscose. They had made 
a success in thread, in film (drawn by a continuous 
machine and finished in one process), and in 
massive solid forms of cellulose, by contrast with 
the meagre results obtained in Germany ; they 
had gone very much further ahead and with very 
much greater speed and to very much greater 
final success. In this country the artificial silk 
was in the hands of the firm which was Samuel 
Courtanld and Co. and is now Courtaulds Limited. 
Superimposed upon the chemical industrial side 
of the work of that firm, there had been a large 
contribution of true textile invention, wliich had 
had the greatest possible importance in regard 
to the development of the industry and a com- 
merce which was now world-wide. Looking hack 
over the vista, of years he was particularly aware 
of the difficultias whicli they had encountered, 
especially that of being between the cross fires 
of the commercial or financial man whose w^atch- 


word was secrecy, and the scientific man, whose 
disinter^tedness, perfectly natural and spon- 
taneous, led him always to wish to publish in 
order that he might communicate what he had 
found in his laboratory to his fellow scientific 
men. It took another form in the question 
whether inventive science was really at root 
individualistic or socialistic. Possibly it would 
always remain more individualistic than socialistic, 
because the source of discovery was in the imagina- 
tion and emotions, and due to primary contact 
with things, and he did not know that any corporate 
body was able to claim much in that respect. 
They, as disinterested chemists, were always 
most anxious to take counsel with their brother 
chemists, and give them the benefit of anything 
that h.-ul impressed them, just as ttiey looked to 
hear of any new discovery by others at" the earliest 
possible moment. In thanking the President 
and the Society, he assured them that they felt 
nothing more than that they had but made a 
beginning. He thought they might claim to have 
m^e a strong beginning, but it was only a 
beginning. The British textile industry was the 
most important in the world and the work which 
they had been able to do must contribute more 
and more and in an increasing way to the progress 
and development of the old' country. 

Professor Armstrong, in proposing a vote of 
thanks to the President for nis address, with the 
request that he allow it to be printed in the’ 
Journal, said that as a Member of the Council 
he also desired to express their gratitude to him 
for his conduct in the chair during the past year. 
The address was full of most valuable constructive 
allusions. Thus the expression which the 
President made use of at the outset in saying that 
what the country needed was a Cultured 
Industrialism, did absolutely sum up the situation. 
If they could bring culture in its truest terms into 
industry they would be saved. Matthew Arnold 
had summed up the situation years ago in stating 
that what the country needed’ was to get Gci^t — 
a true intelligence. The President remarked that 
the mastery of Gi’cck was not all that was 
required : it was a little distressing to see in the 
papers that, after all the appeals to the country 
to reform its educational system, a Senior Classic 
and A Cleric had been appointed as Headmaster 
of Eton ; no more unfortunate step could have 
been taken. In view of the need of an example 
to the public schools of what was required. Much 
had been said of late by Lord Cromer and others 
as to the value of humanistic studies. Chemists 
were frequently characterised as opponents of 
humanistic studies. No more preposterous 
assertion could be made. Most of them had gone 
through the classical mill, which had ground so 
many to pieces ; they therefore could appreciate 
the position of the classic, but he had not the 
faintest understanding of the position in which 
the student of science stood. The ordinary 
humanist, looking at flowers such as were on the 
table might be struck by their beauty but he had 
not the least conception how much more they 
meant to the instructed . eye : the volumes of 
organic chemistry that flashed into view whenever 
the complexity of their colouring matters and of 
the processes involved in producing them were 
thought of. The President had said that physical 
science demanded to-day a place in the scheme of 
education, along with that of morals ; but was 
not the true teaching of science the way to develop 
morals ? Mr. Cross had spoken of the scientific 
man as an idealist and a worshipper of truth but 
it was because there had been so little true science 
taught that we were in our present position. 
Such science must be brought into the industrialism 
of the future. But it would be useless to teach 
science more if use were not made of it when 
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jccasion called for it ; from this point of view 
iti was most unfortunate that the chaise of 
industrial reseai'ch had been given into the hands 
if a poet as chairman and of a gentleman, as chief 
secretary, whose qualifications were only literary. 
The President had referred to the connection of 
;hemistry with engineering. He had himself set 
a wonderful example by entering into association 
with the chemist and perfecting the process of gas 
purification from which such admirable results 
vverenow obtained. Wemust realise that the future 
of industry in this country depended as much upon 
the workmen as upon the masters and that the 
workmoD- should be educated to understand the 
issues •before the country. The support of the 
workmen would doubtless be required in forcing 
the Government to take suitable action in questions 
Buch as those of fuel economy and of the dye 
industry. The Society had cause for special 
congratulation in having had such a President 
during the past year. Those who had been present 
at Council Meetings knew with what extreme 
urbanity and tact he had presided at the meetings. 
There had been very difficult situations to deal 
with and he had helped to an extraordinary extent. 
The Society* w'as very fortunate in that it \N'as 
to have him as President for a second year. He 
trusted that the step would form a precedent 
for appointing Presidents for two years. During 
the past year it had been decided to prepare and 
print reports of progress in the various branches 
of applied chemistry. The idea of these reports 
was primarily due to one of the latest acquisitions 
to the Publication Committee, to a colleague and 
fellow worker of the President, Mr. Evans. In 
moving the vote of thanks he had no hesitation 
in asserting that no President had ever done greater 
service to the Society. 

Mr. Thom.^s Fairlky, in seconding the motion, 
said he thought that the President’s address was 
somewhat unique in its extreme comprehensive- 
ness. Professor Armstrong’s reference to flowers 
reimnded him that the Author of Christianity 
itself had said, “Consider the lilies how they 
grow ” : that was really an exhortation to study 
science. Our very best thanks were due to the 
President, arid they welcomed him anew as 
President for the coming year. 

Professor Armstrong put the vote to the 
meeting and it w*as unanimously and cordially 
agreed. 

The President thanked the members for their 
appreciation. 

^Ir. H. L. Terry proposed, and Mr. F. W. 
Atack seconded, the appointment of Messrs. 
Feasey & Company, Chartered Accountants, as 
auditors for the ensuing year at the fee of 30 
guineas. The motion was unanimously agreed to. 

Place of Next Annual Meeting. 

Mr. W. J. Rees, on behalf of the Birmingham 
Section, extended a coidial invitation to the 
Society to hold the next Annual Meeting in 
Birmii^ham. Since the last Annual Meeting at 
.Birmingham very important changes had taken 
place and undoubtedly those changes would 
considerably enhance the usefulness of the meeting. 
Tlie Section would use every endeavour to. make 
the next Annual Meeting, if held in Binningham, 
as successful as the last. 

Dr. G. S. Cruikshanks seconded. The invita- 
tion was put to the meeting and accepted unani- 
mously. 

The President then proposed a vote of thanks 
to the Committee of the Edinburgh University 
Union for the use of the building. They could not 
nave found a more suitable liall for the meeting. 

] convenient in itself and conveniently 

^nd they were under a great obligation 
w the University Union. He therefore proposed 


that the very best thanks of the meeting be given 
to the Committee for their great kindness in 
I placii^ their hall and buildings at the Society’s 
I disposal. 

\ Mr. E. F. Hooper seconded, and the motion 
I was carried with acclamation. 

! Result of the Ballot. 

‘ The scrutators appointed for the ballot in 
! respect of the election of officeis for the ensuing 
I year, then reported that as the result of the ballot 
! Mr. E. V. Evans,- ifr. E. Grant Hooper, Mr. R. D. 

I Pullar, and Dr. Alfred R^e had been elected 
I Ordinary l\£embers of Council. 

A vote of thanks to the scrutator.s concluded 
i the meeting and the members adjourned for lunch, 

: which was provided by the Edinburgh Section 
I in the Dining Hall of the University Union. 

Wednesday Afternoon. 

FUEL ECONOMY: A NATIONAL POLICY 
REQUIRED. 

BY HENRY E. ARMSTRONG. 

I had no intention of raising the coal question 
j again at this meeting but as I have been asked to 
fiU a vacancy I will venture very briefly to sum 
up the position in a few propositions. 

1. The time for discussion is ^st — what wo 
need is constructive action. Will Inis Society take 
its share, a preponderant share, in dealing 
I decisively with all issues in which Chemical 
i Industry may fairly be considered to be con- 
' cemed ? A wait-and-see policy is no longer 
, possible — some decision must be taken without 
I delay. Up to the present, the outcome of my 
j app^l to the Society at Newcastle has been 
I disappointir^ ; no attempt lias yet been made 
! by the Sections to discuss the various issues con- 
: structively and the only practical proposal that 
; has been put forward is that of the London Section 
urging the Council tef take the matter into con- 
sideration. After several postponements, at the 
June meeting the Council resolved that each of 
\ the British Sections be asked to nominate a repre- 
I sentative to a Committee to consider the attitude 
i to be taken by the Society on the question of 
; Fuel Economy. I trust therefore that the matter 
! is now in train. 

2. The situation is daily becoming more and 
j more serious. On geneial grounds of economy, 

' we must desire to utilise our Fuel supplies hence- 
I forth ill as complete and pro\ idont a manner as 
' possible — individual users are sure to move in this 
i direction but there are many ways in which success 
I can only be achieved if concerted and public action 
I be taken. The organisation of power schemes in 
; iniporiant indust rial areas Ls probably one of the first 
j subjects to be considered : fortunately considerable 
i experience in this dii-ection has already been 
I gained, especially on the ^^.E. coast, which can 
! be applied usefully without loss of time. 

I 3. At the moment, not only is coal dear beyond 
; all expectation and procuraide with difficulty 
; but we are in face of an absolute shortage of 
i liquid fuel for internal combustion engines and 
: of a shortage of the dyestuffs that are made from 
I various products of the destructive distillation of 
i coal, in the latter case, partly because of a lack of 
: raw material. It is clear that it would bo 
• advantageous to carbonise far larger quantities 
j in oveTLS or retorts and that in future the 
■ utilisation of coal will have to be considered not 
I only from the point of vieu’ of securing a 
j maximum output of heat energy — it should not 
; be forgotten, also of minimising the nuisances 
created by the emission of smoke and of acid 
products — ^but from the far more coinprehensivo 
pointof view that coal is to be regarded, not merely 
as a source of energy but as the raw material 
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from which both liquid fuel and the primary 
materials required by the dyestuff industry and 
other branches of organic chemical industry are 
derived — not forgetting the high explosives which 
are playing so dominant a part in the present war ; 
also as the potential source of vast quantities of 
ammonia, invaluable as a cereal manure, as well 
as of not a little sulphur. 

It is certain that we have little moral right to use 
coal simply and directly as fuel : from this point 
of view, should we not memorialise Government at 
once to foreshadow legislation prohibiting the use 
of raw coal, as a fuel, at no distant date ? I am 
told th-it the use of raw coal was stopped in 
Germany at an early period of the war. 

4. Only enthusiasts will think of eleotricity and 
gaseous fuel as the sole sources of heat energy ; the 
sane will continue to regard solid fuel as requisite 
for domestic and manufacturing pnrposea^in the 
latter case, at least as a material to he gasified 
locally. From this point of riew. sott coke is 
necessarily to be regained as the solid fuel of the 
future ; yet if such he the conclusion, a situation 
will soon'be created that must not be overlooked. 
Obviously if gas and soft coke be the fuels of the 
future, the town gas industry, as at present 
conducted, will need complete reconstruction — 
the gas works will be called upon to produce both 
gas and soft coke and to serve as the primary 
source ot fuel supply in its district ; moreover, 
it will almost necessarily be run in conjunction 
with the supply of electricity, Already the 
Brighton Corporation liave made arrangements 
for the installation of a coking plant alongside 
their electrical works, the gas to be u.sed in firlim 
the boilers of the latter i it will be but a small 
departure to obtain an Act forbidding the use of 
raw coal in the district which will make the soft 
coke produced of special value to the town. 

5. In my Newcastle paper, T referred to the pro- 
duction of soft coke as still protilematic ; I was 
not then aware what had been done to improve 
Mr. T. Elwell Parker’s process, which gave a coke 
ot unexceptionable quality Uiough on far too 
small a scale to be practicable. In the interval, 
a gas fired fireclay oven has been devised in which 
coking can be effected on a satisfactory scale. 
I am informed that in Germany probably a dozen 
such plants are in operation which have been 
erected since the war began, and that the design of 
these is based upon information derived from the 
experiments made in this country’. Similar plant 
wifi soon be in operation in this country near Barns- 
ley, in the centre of the South Yorkshire Coal Field ; 
this will be run in conjunction with an electincal 
works and a tar distillery. Such being the case, 
it would seem that the experimental stage is 
past and that all that is required is inde- 
pendent study by competent authority of the 
plants referred to when they are in operation. 

6. But there are many problems connected with 
the economical use of coal which must be fully 
inquired into. It is essential that both the fmids 
and the machinery for such inquiry should be 
provided without delay. Tlie appointment of a 
central National Fuel Board to initiate and super- 
vise all necessary inquiries would seem to be 
the first step that is called for and I venture to 
think that no better way of obtaining funds can 
well be suggested than that I have already pro- 
posed — i.e. a small tax on all coal r,aised in the 
country. I hope the Society will be prepared to 
take action in the manner suggested. 

Discussion. 

The President said that Prof. Armstrong had 
put his finger on a very weak point, namely, that 
many tons of coal w’ere used the whole of the 
nitrogen of which was absolutely wasted. It 
was very difficult to foresee the universal use 


of gas or electric heating, and, in the intermediate 
stage, some form of solid fuel might be used. How 
was that to be obtained f The break-down in 
the coalite experiments had been very unfortunate 
in many respects. The fundamental idea of Mr. 
Parker *was to carbonise the coal in small cells, 
and in itself was an admirable one — but when 
he had put it into practice he was handicapped 
by the fact that he had been brought up and 
trained as an iron-founder and so naturally turned 
his thoughts to making his cells in iron. 

Dr. E. F. Armstrong urged that there was still 
a great deal to he done by manufacturers in 
economising coal. The best incentive to economy 
was an increase in price, and froilf that 
point of view the present increase — disastrous as 
it was to many — was a great incentive to 
economy in the future. The firm with which he 
was connected had made it a practice for many 
years to employ a highly skilled chemist entirely 
to look after their fuel and water supply, and 
that policy had been more than justified by results. 
It was a policy worthy of being imitated very 
largely in British industries, not so much chemical 
industries, hut engineering industries in particular, 
and by many others of our great industries. He 
mentioned a case of one firm who had benefited 
greatly by the installation of a COj recorder. 
It w.as only the largest films who could afford 
to have an expert for themselves, but it might be 
possible for half-a-dozen films in a neighbourhood 
mutually to engage an expert to look after their 
fuel and water problems, by, which he was sure 
great economy might be effected. 

Mr. K. H. Clayton said that in Manchester 
quite recently they had obtained statistics as to 
what tho losses due to smoke amounted to ; they 
were so large that he thought he was quite justified 
in the view that the smoke problem was the most 
important ot all fuel questions. The question of 
fuel economy in cities could best be dealt with by 
each city itself, and each corporation should have 
a Committee to deal with the heating of the house 
and the combustion of fuel, which was, to his 
mind, of as much importance as looking after 
the sanitary arrangements. Each city could 
work on a system of heating or several systems ot 
heating. If in every town a department were 
established as suggested, he was sure that 
svstems ot heating would be evolved which would 
give for better re.sults than any legislation sug- 
gested by Professor Armstrong. 

Mr. A. MacDonald asked how the ash in soft 
coke was to be got rid of. In Glasgow they h.ad 
been deeply interested in clearing the smoke from 
the atmosphere, and one member of the Council 
was experimenting with a view to producing a 
coke which would be useful for house fires, but 
he hail found that it contained an excessive 
amount of ash and had low heating power. The 
same trouble had been found in similar fuel pre- 
pared by a small works in London. 

Mr. R. Macladrin said that the fuel to which 
Mr. MacDonald had referred was made from 
canncl coal, hence the large percentage of ash. 
With a coking coal a .smokeless fuel containing 
not more than 7 or 8% of ash was readily obtained. 
Tlie chief difficulty he had experienced in the 
experiments he. conducting at the Glasgow 

Corporation’s Electricity Station, Port Dundas, 
was in getting a fuel that would not spark. The. 
sparking was due to the coke dropping while red 
hot into water. By drying, or avoiding quenching 
the coke in water, a satisfactory smokeless foci 
was obtained. In the low temperature carbonisa- 
tion of coal by his process very satisfactory yields 
of oil were being obtained. The oil was fairly 
fluid, and after separation ot a resinous portion 
would be suitable, he thought, for lubricating 
purposes or tor Diesel engines. The oil contained 
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actically no benzene nor toluene, as was to be 
pected in a low temperature process. An 
lexpected result, however, was the ^most entire 
tsence of illuminants in the gas made. In some 
•periments the coal was carbonised by a current 

hot water-gas, without any external heating, 
id he had found that the mixed gas given oil 
om the coal in this way seldom contained more 
lan 0*4% of olefines; had the coal given off 
)00 or 5000 cub. ft. of gas of 700 or 800 B.Th.U., 
te olefines should have amounted to fxilly 4%. 

1 other low temperature processes he was con- 
nced that considerable decomposition took place, 
vii^ fi^e to the illuminants present in such gas. 
be abs^ce of Ukiminants in hi.s process convinced 
im that smokeless fuel would be mauiifaetui'ed 
Lore economically in electricity stations than at 
IS work^. His plant was in two parts. When 
orking for power gas and smokeless fuel, air and 
:ieam were blown into one cliambcr where they 
urned the fuel added to ash and, the gas passed 
•om this chamber into a second chamber, which 
•as practically a large water sealed producer, 

0 ft. high by about 8 ft. diameter. The current 
E hot gas completely carbonised the coal being 
dded to this chamber. The smokeless fuel was 
rawn out at the bottom through a uater seal, 
a this plant there was no difficulty in carbonising 
niformly one ton of coal per hour. The gas made 

1 both chambers, after cooling and scrubbing, 
'as available for gas engine running or boiler 
ring. When smokeless fuel wa.s not desired 
tie fuel could be burned to ash in both chamliers, 
nd gave practically the same yield of power gas 
s an ordinary producer, but the quantity and 
uality of the oil recovered u'ere much enhanced. 

Mr J. G. Roueut.s .said that in the pottery trade 
e did not think there was a plant in exist-ence using 
as firing which had been an unqualified success. 
?he two biggest plants that he knew of had been 
bandoned. For pottery firing a long and in- 
ensely hot flame was needed, and good coal was 
equired to get that flame. The regenerative 
ystein of heating had not been profitably applied 
b the heating of pottery and the expense of 
epairs became very great. 

ilr. W. F. Reid said that he thought the pro- 
libition of the use of solid fuel w«a8 quite imprac.tic- 
ble at present. Public opinion was not yet ripe 
or that. They must first try to educate public 
•pinion to the great evils and ’probably the injury 
0 health due to the consumption of coal. A great 
leal had been done in reducing the amount of 
imoke from coal. As a member of the Council 
)f the Coal Smoke Prevention Association, he said 
)hat they were quite satisfied with the progress 
hat had been made in London and other lai^e 
rities — especially with regard to the elimination 
^f fogs in London. The use of more gas had had 
some influence, but so also had the expression of 
public opi7uon and in a few cases the action taken 
oy local authorities. Dr. Haldane had recently 
pronounced the opinion that the particles of 
:arbon contained in smoke were distinctly benefi- 
:‘ial to the lungs of those who breathed them, aiid 
lie was now endeavouring to prove that it was 
beneficial to inhale particles of carbon to prevent 
tuberculosis. His. own belief was that it was the 
tarry substances that were so injurious. 

Mr. W. P. Cooper expressed the opinion that 
the trouble really was that there was no one in 
Parliament who really understood the subject. 

Dr. J. T. De>'X said that some progress would 
be achieved if consumers as a l^ody could be 
persuaded that it would pay them to buy coal 
jn a calorific basis. Good coal was high in price, 
but^ with ordinary inferior coals, the price 
diminished very rapidly, so that it did not pay 
to sell the latter. That was the reason whv 
those coals were not in many instances worked. 


1 Sale on a calorific basis would, he thought, enable 
I colliery owners to work those at present un- 
I worked portions of the seams with greater pros- 
' pects of getting some remunerative price. 

! There were many advantages in low tern* 
perature carbonisation processes, but it was 
not possible to have all the advantages at once. 

In the ordinary process of gasworks, a very small 
proportion of the nitrogen was recovered, but 
low temperature, processes, where the solid fuel 
produced was burnt directly, as in domestic 
grates, recovered a smaller proportion still. H, 
however, the solid fuel was consumed in a low 
temperature gas producer, a greatly increased 
yield of ammonia could be obtained. 

Mr. W. J. Rees agreed that the purchase or sale 
of coal on a calorific basis would be advantageous. 
He did not think it was the purchaser but the 
colliery proprietor who stood in the way in that 
connection. If such a scheme could be brought 
into operation successfully, it would be to the 
mutual benefit both of the colliery owner and the 
user of the coal. 

The President remarked that the origin of 
Dr. ilaldane’s experiments was tliat ho had found 
that miners as a class were particularly free from 
tuberculosis, and, having regard to the dusty 
conditions in which they were working, he was led 
to believe it might be due to the coal dust. The 
fog question was more important still. The fog 
caused the rise in mortality, and the discomfort, 
and lie thought that most of the troubles arising 
from the imperfect combustion of coal were not 
due to “ smut^j,” but to the products of distillation. 

Professor AjuiSTRONa in reply, said that he 
wished to make it clear to this Society that it 
had a mission which it could fulfil. There was 
now a golden opportunity for it to take up this 
subjectandmakeittheirowTi. They should be put in 
a position toapproach Parliament on the sub ject and 
urge our views upon them. The whole subject must 
be dealt with from a practical point of view and 
proved by results. Great credit was due to a 
man like 5rr. Ehvell Parker for conceiving the idea 
and spending so much time in experiments on 
a subject of which he knew nothing — that was 
the type of man who started things in this country ; 
but some concerted effort should now be made 
to work the problems out. They could be 
worked out in a very few years, he was sure. 
The original coalite process was a low’ temperature 
process conducted in such a way that the products 
were carried off immediately, and there was 
practically no benzene or toluene in the tar but a 
good deal of carbolic acid of much higher quality 
than was produced in any other way. The real 
.source of benzene in those processes was not the 
tar but the gas. The gas produced was very 
rich and if stripped it gave a satisfactory amount 
of benzene, leaving gas of a high calorific value 
which needed dilution to be used for ordinary 
steam-raising puq)oses. He now felt highly 
confident that the work had been taken in hand 
in such a way that there w’as every prospect ot 
good results being attained. His owm view was 
that the gas industry ought to take the matter 
very seriously into considemlion. 

RECENT IMPROVEMENTS IN BY-PRODUCT 
COKE OVEN PRACTICE. 

BY G. P. LISHMAN, D.SC., F.I.C. 

It must be said at once that since the intro- 
duction of the direcA processes there has been 
no great change in coke works practice in this 
country. 

The high wages paid in coke works have led to 
numei’ous labour saving devices, and it is largely 
with items of this kind that the present notes 
are concerned. Most of these appliances have been 
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in use in odd places for some years. What may be 
regarded as “ recent,” however, is the general 
adoption of a number of them in conjunction 
with each other on recent plants. 

Size of ovens . — The most important advance 
on these lines is undoubtedly the increasing size 
of ovens, and this involves some special problems 
which will have to be faced by all makers. Since 
with a larger oven any given output of coke can 
be obtained in fewer operations increased efficiency 
certainly lies in this direction. In America 16-ton 
ovens have been built by the Solvay Co. for some 
time. These ovens are built of a silica brick 
and are run at a very high temperature, coking 
in 16 hours. I have no particulars as to the life 
of them, but with such an output the cost of 
re-building can very soon be made up. The 
largest oven working in England to-day is the 
ColHn at Middlesbrough. These are 3'lx0-5x 
11 metres. The 72 ovens make 3000 tons of coke 
er week. The ftolvay Co. have also completed a 
attery of 12-ton ov^ens in England, and the 
Simon-Can^cs Co. have a battery of 11-ton 
ovens ready to start. These large ovens, besides 
being cheaper to work, involve less capital outlay, 
and the quantity of inferior coke on tops or ends 
is proportionately reduced. I am informed that 
in Germany an* oven 3-5 metres high is now 
working. 

Charging apparakts . — Where it is not necessary 
to compre.sa coal most of the constructional 
firms are adopting levelling machines and the 
electrically driven coal loading car. This is a 
machine consisting of a steel under-frame carrying 
four hoppers which contain one full oven charge. 
It runs along. the oven tops on rails in charge of one 
man, and by its means the whole laborious process 
of tub-pushing, which requires a number of men, 
is dispensed with. The only drawback to it is 
that it means the collecting main being on one edge 
of the battery. 

Coke handling . — There is now commonly some 
mechanical arrangement for this purpose. The 
chief varieties are : — 

(1) The inclined car dischargiiig into elevated 
screens fixed or shaking. This is probably the 
cheapest way to load coke, but it is sometimes 
difficult to arrange for storage. 


which the coke is dischai^ed from the oven arii 
quenched by a series of sprays fixed over ti 
table, and also by sprays in the quenching hoo( 
which is part of the car, and through which tb 
coke passes on its way to the table. Whei 
quenching is complete the coke is dischai^ed ove 
shaking screens into railway wagons. The ballas 
and breeze are caught in special hoopers als. 
forming part of the car, and the mixture is emptiei 
at intervals into separate trucks. A useful plan 
for handling breeze which is carried down by th 
quenching water has been put up by Simon 
Carves Ltd. at one of their recent plants. Thi 
consists as shown in the skett'h of a smaJ» 'telphf 
which elevates special bogies into wmeh th 
breeze is filled by hand and carries it to a revolvin 
screen. On arriving at the screen the coke j 
automatically tipped and the coke passes throng 
the sci^en where it is separated into three sizes. 

(4) The enclosed type of car as used at Viemi 
Gas W’^orks (Koppers Gas Oven) has not yet bee 
seen in this country. This is an enclosed chambe 
running on rails, carrying its own motor and pinni 
The water is used over and over again, the pum 
drawing it through an eight-inch flexible suctio 
pipe from a trough running along the batter 
under the car. 

The adaptation of ovens to the supply of lighting i 
gas has been extended, but so far not nearlj‘1 
sufficiently. The heating of ovens by producer' 
or blast furnace gas can be done quite satis-' 
factorily, and yet most of our plants consume their 
own high-grade gas, many of them taking the 
whole of it. Regenerative plants are still a small 
minority in this country, the value of gas as a 
by-prcKluct not being even yet fully recognised. 

Economy- has been effected in many plants by 
meaus of door-lifting winches attached to the 
rams and coke quenchers, so that raising and 
lowering of doors is carried out mechanically, 
In this country they are always worked from the 
ram motor, but American practice condemns this 
and works them from an independent motor. 
It is certainly undesirable to multiply clutches. 
This improvement has been more or less forced 
on us by the increasing size and weight of doors 
required for the newer and larger ovens. The 
Collin plant at Middlesbrough has a very nice 



(2) The inclined bench and coke conveyor. 
It is usually a tray conveyor which rises up an 
incline at the end of the battery and delivers to 
the screens. Coke conveyors are improving and 
are becoming more popular than foimerly. 

(3) The Goodall Quenching Car, though not 
common, has been repeated several times. This 
consists essentially of % revolving table into 


atrangement on the hearth side, the travel of the 
quencming hood and the lifting of the doors 
done by a special electrically driven machiti'i 
operated from the hearth level. 

Mechanical ascension-pipe cleaners have been 
introduced lately with some success, and also th^ 
split ascension-pipe. The latter is in use 
Consett. The pipe is made in two halves lojigh 
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iinally, the halves beiii^ held together by bolts 
ssing through lugs. Hinges and mns may be 
ed on one side with advantage, faces of 
iirse have to be machined, but a narrow ftllet 
enough for the joint. When the two sides are 
vacated a i)ipe which might otherwise take ah 
y to clean is done in a few minutes. 

High-speed turbo -exhausters are now very 
nmon in new plants, though the Otto Company 
s reverted to the drum type, placing it before the 
nzol scrubbers, and leaving most of the plant 
ider suction. 

VVith regard to by-product plant it cannot 
said that there is any really important improve- 
jnt td^jcecord for the last few years. The direct 
3C«s has come to stay and the different varieties 
» too w'ell known to be described here. There 
i two Bimilar semi-direct procc^es, however, 
lich have just started working in England, 
.ese two processes are both working successfully 
iking excellent salt and an account must be 
■en of them, pot because they are better than 
lers, but because they are newer. They are 
th modified Mont-Ceiiis processes, one run bv 
i Semet Solvay Co. (Mart’s patent), the other 
the Collin Co. The great point in connection 
Ji all direct and semi-direct processes is to 
Did making too much mother Uquor and it is 
the schemes to this end that the various designs 
Eer. In the Solvay process benzol is extracted 
m the gas before the ammonia. In this way 
i re-cooling of the gas after the satumtor is 
Dided, Whatever the drawbacks of such a 
)cess may be, and none appear to have shown 
*mselves yet, it is certainly a saving both in 
)ital expenditure and in coolingrwater. After 
ving the benzol scrubbers at ^^25® C. the 
j is led to the saturator, receivmy^on its way 
imonia-steam from the still which deals with the 
idensed liquor. The steam on comiiv; into 
itact with the gas is suddenly cooled doivn to 
equilibrium temperature of about 45® C. and 
amount of water-fog is formed which if carrit^ 
to the saturator would by diluting the bath 
id to. prevent the crystallisation cf salt and 
)duce too much mother liquor. This water 
: is therefore extracted from the gas by passing 
hrough a special separator which is understood 
be of the nature of a Pelouze tar-extractor, 
is apparatus drains back into the still and the 
}es saturated with water, but no longer super- 
- .urated, pass forward to the acid bath. Owing 

0 the heat liberated in the reaction the gas 
smperature at the bath outlet Is 55°— 60^0. 
’he gas is still ^turated and when it is considered 
hat each cubic metre raised 10® C. will carry 
way 63 grama of additional water it is obvious 
hat there is no fear of excess mother liquor. In 
'lactice water is added to the bath all the time, 
he liquor feeding the still is preheated in a heat 
xchanger by waste liquor coming from the still. 

In the Collin process the benzol scrubbers 
t>me after the saturators which involves re-cooling 
f the gas. The method of drying the gases coming 
^m the stm is also different. The vapour from 
rie still can join the gas by either of two pipes and 
lie amount passing each way can be regulated. 

of the pipes leads straight to the gas main 
^hile on the other is a liquor heater which serves to 
^7 ammonia-steam. This is simply a 
abular heater of different foi-m altogether from 
he original JMont-Cenis heater and d^’er. In this 
^ay the ammonia-steam is prevented from super- 
atumting the gas with water and the wator fog 
^hich is extracted in Marr’s process is in this case 
revented from forming. Tme gas temperatures 
re practically identical in the two proc^es and 

1 each the rock-salt difficulty has been found and 
vercomo. Hot water everywhere is the cure and 
be process admits of considerable quantities 


being used. Also it is well to have a lead steam 
pipe in the saturator and give it a boil up once a 
week. In addition the acid should be run in 
up to 18%, worked down to 8 or 9% then made 
np again. Cont inuous working at one acid strength 
is apt to lead to rock-salt. 

In connection with the direct process one of the 
problems which presents itself where benzol is 
recovered is the removal of naphthalene during 
the cooling of the gas. After the saturator 
direct pwx^ess gas, though perfectly free from tar, 
contains anything from 10 to 20 grams of 
naphthalene per cubic metre. Its tempeiature 
is about 80® C, It , can be cooled down re 55 in 
tubular coolers in the ordinary way, but coolers 
after that rapidly become blocked with naphthalene. 
Three methods are used for overcoming this : (1) 
Duplicate plant up to the benzol scrubbers, one 
mrt being steamed out while the other is in use. 
It is desirable to duplicate even the gas main to the 
scrubbers and to keep it as short as possible and 
give it plenty of size as it is always liable to block. 

(2) The Otto method of direct cooling in a tower 
by contact water sprays. The quantity of water 
required is very considerable, but where this is 
available the contact method is the simplest and 
best. The naphthalene is washed down in granular 
form and may bo skimmed off the nater as it 
flows tl^ugh troughs. 

(3) Simon Carves, Ltd. have patented a process 
which consists in spraying the gases with creosote 
oil which dissolves the naphthalene and the oil 
when saturated is pumped into crystallising 
pans from which the liquid oil is subsequently 
run off and used again. The circulating oil 
naturally mixes with the condensings from the 
gas and the complete and continuous separation 
of the oil and water in special tanks is part of the 
process. In waim weather the naphthalene does 
not separate very well, but the precess is quite 
effective. 

For the rest our recent changes are but small 
matters and may be summed up very shortly, 

Atnmoniutn chloride, t^'berc the coal contains 
sodium chloride a good deal of the ammonia can be 
recovered as ammonium chloride : sometimes 30 % 
of the salt made can be got as chloride. The direct 
process lends itself well to the recovery of 
ammonia in this foim as in the wasMng of the 
gases with hot liquor the chloride is extracted. 
A saturated solution is obt^ned which is 
evaporated to obtain a crude salt. The salt, a 
fair colour at first, soon turns black. It has been 
found that it the dark salt is heated for some time 
to a temperature just short of volatilization and 
redissolv^ in water, the carbonaceous matter is 
rendered insoluble and after settling and filtering 
a clear liquid is obtained from which a permanently 
white salt is produced by evaporation. This 
method has also been patented by Simon Carves, 
Ltd., but I hear there is now another process in 
which the same result is produced in one 
evaporation. 

Naphthalene. 

Mr. IMiddleton, of Consett, has rigged up a useful 
little subliming plant, a short description of which 
may interest some who have stocks of dirty 
naphthalene. It consists simply of two old 
Lancashire boiler tubes, 3'. diam. A bridge is 
built in the usual position, and a few coils of steam 
pipe laid in the furnace area serve to volatilise 
the naphthalene which sublimes over into the 
rest of the tube and nearly fills it up. A small 
otitlet is left at the other end for observation. 
After first sublimation the naphthalene is slightly 
yellow, but on re-subliming a pure white product 
is obtained. No live steam is used. 

The number of by-products manufactured at 
coke works is being extended. Carbolic and cresylic 


770 


ANNUAL MEETING. 


[July 31,1916. 


acids and pure naphthalene are made at one 
plant in Durham. I^ire benzene and pure toluene 
are made at certain places, but most coke works 
refineries go no further tlian “ Government benzol 
and toluol containing 75% toluene. More pure 
products ought to be manufactured. Pyridine 
is still wasted on all coke works. Also cyanogen. 

jBriqucttes. 

The making of coke ballast into briquettes is a 
useful line, plant for which is to be started at Crook, 
Durham. 7 % of pitch and 3 % tar are to be used. 

Pitch coking. 

This has been tried at several plants with varying 
success. Some have used 7 or 8% of pitch and 
taken no harm, while others find the ovens stick 
if only 2 or 3% is used. Evidently one should 
proceed cautiously in this matter when expert- 
menting, the result appears to depend on the 
nature of the coal. 

Dry cleaning. 

Another interesting point is the " dry cleaner ” 
in use at New Brancepeth. It is found that dry 
coal when crushed in an ordinary bar type dis- 
integrator may be divided into two ou^dities by 
means of a riddle. The crushed coal is passed 
through a screen with holes. Coal passing 
through will contain 6% ash while the coarser 
part contains 30 or 40%. This is returned to the 
washer. 

Lampblack. 

This is made from suiplus gas at a certain plant, 
but the exact method is kept a fairly close secret. 

It is understood that a number of gas jets bum 
under a revolving plate, and the deposited carbon 
is scraped off. 

The time allowed for the prepaftibion of this 
paper has been very short, and much has 
been omitted. It must be confessed that 
progress on the chemical side is very scanty, and 
this is not surprising, seeing that the industry has 
no research laboratory in the whole country. It is 
unlikely that we can go on making the same pro- 
ducts indefinitely. Already we waste several sub- 
stances; there are others which might be made if 
it could be done cheaply enough. In the past 
we have depended on Germany for our progress, 
and it is up to the owners of coke ovens to see 
we do not have to do so in future. ] 

I am very much indebted to numerous friends, \ 
who have sent in particulars and suggestions for • 
these notes. 

Discussion. | 

The Pke.sidext explained fhat owing to the i 
difticulty of export large quantities of pitch were i 
lying in the yards of the various tar distillers. ' 
Some relief was being obtained by mixing it I 
with the coal and re-distilling it. The a.sh of coke \ 
prod\iccd from the carbonising of pitch was very ' 
low indeed, so much so that the dinkering and } 
attenlion that the fires required w^ere very much ! 
reduced. 

Mr. G. S. Cooper mentioned that the Ebbw i 
\ale Company had one hundred 11-ton ovens | 
using a quick burning coal and for some time liad I 
produced from 5000 to 0000 tons of coke per week, i 
The adaptation of ovens to the supply of lighting j 
gas had not developed to a very lai^e extent in ! 
this country. There were only two places of ' 
any importance using coke ovens for making 
lighting gas. In :Middlesbrough the scheme had 
been a very great success ; they w'ere able to 
keep the price of gas at pre-war level, and also 
to make a very considerable profit. The other 
instance was Leeds. An enormous amount of 
gas had been wasted in the past in coke-oven 


plant ; if the gas w'ere used in gas engines it w ould 
give probably two or three times as much power 
as by using it under steam boilers. In Germany 
particularly there had been a good deal of co- 
operation oetween the iron and steel industries 
and the coal industries, and it was owing to that 
co-operation that they w'ere able to carry ou 
certain sections of their work at such high profits. 
At the Birmingham Corporation Gas Works a 
battery of coke ovens was used to supply the town 
gas, and the ovens were heated by means of gas 
made in Mond producers. Dr. Lishman had 
said with regard to the Otto Company that high 
speed turbo-exhausters were now very common 
in new plants, although the Otto Company had 
reverted to the drum type, placing it beiore the 
benzol scrubbers, and leaving most of the plant 
under suction. The general practice was to work 
the plant under pressure, and he had heard of two 
instances lately where there had been serious 
explosions in plant worked on suction. One of 
the advantages of the direct recovery process was 
the economy of heating, and the original semi- 
direct process on W'hich all others were more or less 
based had one point which had not been adopted 
in other processes — the gas was first cooled 
and then heated again. That gave an unsaturated 
gas, permitting the free use of water to get over 
the rock salt difficulty. The naphthalene trouble 
W'as also at once eliminated. 

Mr. H. L. Terry asked whether the lampblack 
was equal in its general physical characteristics 
to the lampblack that came from the United 
States. 

Dr. Lishman replied that most of the new 
plants were working under suction without any 
trouble. The advantage of working under suction 
was that it was possible to use the slow speed 
exhauster, which required less power. 

In reply to a question, the President said it 
was difficult to say why gas irom by-product ovens 
was not more largely used in the gas world. It 
probably arose from the fact that the large pro- 
ducers of gas were not in close proximity to those 
using coke. It had been proposed to get over 
that by piping the gas, but there were difficulties 
in that connection that had not so tar been over- 
come. The gas supply in Middlesbrough was 
in the hands of the Corporation, and they had 
entered into a contract with large producers of 
gas in the coke ovens in the neighbourhood. 
The scheme had been extremely .successful. In 
Germany several groups ol towns in the neighbour- 
hood of coke ovens were supplied with gas from 
them. The difficulty here w'as that the large 
producers of furnace coke w’ere not sufficiently 
near the to^vns to make the process attractive, 
but there was also the other more or less technical 
difficulty that arose in the case of ^Middlesbrough, 
namely, that they were under an obligation to 
maintain a continuous supply of gas throughout 
the whole town, w’hile they had taken upon, them- 
selves the responsibility of transferring that 
responsibility to a private finn, the firm owming 
the coke ovens. But in that case they relied on 
the fact that they had a ivater-gas plant which 
they could bring into use fairly rapidly. 


WASTE IN CGAL PRODUCTION. 

BY HENRY LOUIS. 

At a time w^hen the subject of fuel economy is 
being brought so prominently before our notice, 
it IS important to have before our eyes a completo 
review of each and every operation connected 
with coal in which waste occurs, and in which 
therefore the introduction of more economical 
methods IS at any rate possible. The waste and 
loss^ connected directly with the getting of coal 
are by no means the least of the various forms of 
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loss and I propose in the present paper to lay 
before you a brief account of some of the principal 
foims iu which such waste occurs. A clear con- 
ception of the nature of such losses is obviously 
the first step towards their avoidance. 

The coal output for 1913 is given by the Home 
Office SuS nearly 287 i millions of tons, and it is 
important to note in the first instance how much 
of this total output is actually available for use 
bv the nation at large, and in the second place 
how much other coal has been sacrificed in order 
to obtain this output. Put in somewhat different 
words, the first iia'ne<l portion of the investigation 
Infers’ essentially to the saving that could he 
effeclod above ground in dealing with the coal 
after it had been brought to hank, and the latter 
to the saving that might he effected in the under- 
ground operations of the colliery. 

From the total output of coal there is first of all 
to be deducted the coal used in what is generally 
spoken of as colliery consumption. Obviously a 
certain proportion of the coal raised in the 
country is consumed in raising it ; in some 
districts, some or all of the colliers are supplied 
with free coal, which is sometimes included under 
the head of colliery consumption. This is however 
not a correct way of looking at the matter, because 
the coal thus supplied to the men should be looked 
upon as being a portion of their wages paid in 
kind instead of in cash, and hence this coal is sold 
or given in place of money, and should not be 
included in colliery consumption properly so-called. 
The only objection to the practice of giving free 
coal, at any rate from the standpoint of the preseht 
discussion, is that such coal is apt to he, and as a 
rule is used ver^^ wastefuUy, and that if the men 
had to buy the coal and pay for it, more economy 
would be observed, and a considerably smaller 
quantity of coal be made to answer the purpose. 

Colliery consumption properly speaking should 
he restricted to mean the coal used in generating 
the power necessary to work the colliery. It 
would not be difficult to arrive at the amount thus 
consumed ; all well managed collieries keep a 
careful record of their own consumption, and in 
some districts attempts have been made to obtain 
approximate statistics for the entire district. 

It would however need a proper inquiry backed 
by due authority to obtain figures for the country 
as a whole, because it is precisely those collieries 
where the consumption is greatest that will be tlic 
least wilhiig to supply such figures. A certain 
amount of difficulty may arise from the fact 
that the coal thus used 'is of inferior quality, 
and not infrequently unsaleable. Within late 
years efforts to use inferior coal have been 
multiplied, and in many cases have been attended 
with marked success ; I know cases where the 
whole of the power required to work a colliery is 
now being Obtained from material Avhicli a feiv 
years ago w^as thrown on to the waste tip, and 
the use of inferior coal iu gas producers is con- 
tributing to the extended employment of such 
material. There is still, however, too great a 
tendency amongst colliery managers to consider 
that if power is generatetl from an unsaleable 
material, there is but little need to exercise economy 
in its coii.‘umption. Sui li a view is one that 
should not be allowed to obtain, and it has only I 
arisen owing to the fact that the calorific value j 
of the fuel consumed is too often disregardetl and j 
its money value alone is taken into account. It j 
naturally happens that many collieries are so j 
situated that they necessarily produce a certain I 
amount of impure and dirty coal, the money 
value of which is less than the cost of marketing 
it, and the assumption is often made that such 
coal is therefore worthless ; that it lias however 
a very definite value as a fuel is shewn only too 
conclusively and too unpleasantly by the hui-niiig 


pit heaps that may be seen in any colliery district. 
Definite information as to the quantity of coal 
burnt for colliery consumption is not obtainable, 
and a very rough guess is all that Is possible at 
present. From my own observations I am 
inclined to think that the colliery consumption 
of the country is somewhat of the order of 7 % 
of the output, or say about 20 millions of tons. 
It is evident that if groups of collieries would 
combine to erect central gas producer plants, 
using low-grade coals, from which power could be 
distributed to the various pits within a reasonable 
radius, the saving that could be effected both by 
the utilisation of the by-products and by the sub- 
slitutioiL of inferior for better-class coal in the 
generation of power, would amount to a very large 
annual sum. 

Ill many districts vast quantities of fine coal 
dust accumulate in the screening plants and lie 
there until periodically, when the nuisance becomes 
too great, they are cleaned out and the dust thrown 
away. I have been iu colliery heapsteads in 
South Wales where the dust was literally ankle 
deep. Sn h coal dust is in many cases quite fine 
enough to be used direct for firing boilers or 
furnaces, and is well adapted for this purpose ; 
it could be readily and cheaply cleaned and graded 
by the use of some form of pneumatic dressing 
machinery, such as has been erected in several of 
the Westphalian Collieries. Nothing of the kind 
has been attempted, as far as 1 know, in this 
country, and tliis valuable article continues to 
be thrown away. Here again is a source of 
economy which' in some parts of the country 
would be decidedly important. 

Turning next to the underground operations, 
the waste of coal in the pit may be considered 
under two heads, namely more or less accidental 
and more less deliberate. It is practically 
impossible to win the whole of the coal in any 
seam ; some is always lost, owing to the waste 
ill undercutting, the crushing of ends and of 
odd portions of pillars, and the leaving of barriers 
and shaft pillars. The intention is always that 
a shaft pillar shall be robbed when the rest of 
the pit has been worked out, but it frequently 
happens that by the time that the latter occurs, 
much of the coal in the shaft pillar is so crushed 
that it cannot be won. .jVs rogaitls barriers 
they are in part left deliberately, whilst in other 
cases the intention is ultimately to win them as 
far as possible, though here again this cannot 
always be accomplished. The waste in under- 
cutting is being graiually decreased by the use of 
coal-cutting machines instead of undercutting 
by hand, ouing to the fact that the machine 
makes a much narrower cut than is possible with 
the pick, and is often able to undercut in clay, 
where the hewer would have to cut in coal. 
>lore might, no doubt be done in the substitu- 
tion of machines for hand-labour, but the subject 
is a difficult and a complex one. and 1 do not 
intend to suggest that the indiscriminate use 
of coal-cutting machines is in all cases to be 
recommendotl. Nevertheless it ought not to be 
forgotten that our coal reserves are a national 
asset, and that the interests of the nation at large 
should receive some consideration as well as the 
immediate piofit that the colliery ownei’s draw 
fwin their operations. 

The crushing and loss of some portions of the 
scam are almost inevitable on aiiy system of 
working ; su 'h loss is no doubt less when the 
coal is worked by long\vall than by bord-and- 
piUar, but hei'e again the best system of workii^ 
any given scam does not depend upon this con- 
sideration alone, though I would urge that the 
national aspect is too often entirely neglected. 
Upon the whole there Ls no doul>t that the use of 
the longwall method is extending, and that loss 
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in working is decidedly less than it 
years ago, and there is every re^on to hope that 
still further improvements in this respect may 
looked for. Improved methods of stowf^e, such 
as the well known hydraulic methods, may ^o , 
be helpful in this matter. An important fact 
to be borne in mind is that a colliery is after all 
not a philanthropic institution, and that no 
coUierv manager is going to extract small remnants 
of coai pillars when the cost of doing so is greater 
than the cash value of the coal, and further that his 
costs depend largely upon the prices of pit timber, 
because the removal of such small portions of 
coal is rarely possible except by the lavish use of 
pit-props. That the price of these has risen 
lately to foimidable figures is well known, the 
main reason being that for many ye«ars afforesta- 
tion has been wholly neglected in this countiy. 
\Vhat little has been done has been due to the 
enterprise of a few individuals, and it is impossible 
to acquit of blame in this respect some scmi- 
public bodies, such as the Ecclesiastical Com- 
missioners, who hold vast areas of land. They 
prefer to get the maximum immediate revenue 
out of their lands, say by letting them as giouse 
moors, instead of contenting; themselves with a 
lower immediate return, and planting timber, 
which would in the course of time not only yield 
a handsome income for themselves, but prove an 
important a<.lvantage to the industries of the nation. 
The need for cheap timber if the maximum, 
output is to be obtained from a given area of co^ 
may not at first sight be very obvious, but there is 
nevertheless a very close connection between them. 
As regards the leaving of barriers between adjoining 
properties, this has in the past been a very serious 
source of loss, and is still to-day, though it is to 
some extent decreasing owing to the growing 
tendency of colliery companies to ^algamate, 
and for large companies to absorb smaller ones, 
so that ever larger areas arc bein^ controlled by one 
interest ; even so there is room for much improve- 
ment, and possibly legislation on the subject 
might not be altogether out of place. I hold the 
view that although coal in this countrj" belongs 
rightfully to individuals, it constitutes as a whole 
a national asset, and the nation is entitled to 
protect itself against undue waste. iVs to the 
proportion of coal that is left in the ground, 
here again nothing more than a very rough guess 
is possible. I estimate the proportion a.s .some- 
thing of the order of 5% of the coal existing in the 
seams, so that the total quantity is foimidable 
enough. It may be aa well to point out that the 
coal thus left in the ground, cannot be, as has 
sometimes been asserted, looked upon as a reserve 
that future generations may be glad to utilise. 
On the contrary, coal thus left behind cannot be 
won afterwards, and must be looked upon as 
irretrievably lost to the country, 

A source of loss that may properly be referred 
to at this point is that due to “ gob-fires,” that is 
fires underground originating in the spontaneous 
ignition of small coal left behind in the worked out 
portions or goaf of the coal seams ; such fires often 
spread to the coal seam proper, and large areas 
of coal have thus at times been lost. The question 
of the best means of preventing such gob-fires 
is now attracting much attention, and excellent 
work upon it has been done within the last few 
years in the Research Laboratory of the Doncaster 
Coal-Ow'ners. It has been attacked mainly from 
• the standpoint of the chemist, the object being 
in the first instance to find out what are the 
causes and conditions that favour the spontaneous 
ignition of coal, and in this way to amve at the 
proper remedy to be applied. There are good 
grounds for saying that the theory of the subject 
is beginning to be well understood, and that the 
colliery manager ought, in the light of the scientific 


information thus given, to be .able to keep losses 
of coal due to gob-fires within very narrow limits 
in the near future. 

In addition to coal thus accidentally left behind 
in the pit, there are many cases in which coal is 
deliberately left behind or thrown back into the 
goaf. . 

In many parts of the country where non-coking 
coal is pioduced all small coal is left underground 
on the plea that it would cost more to bring it 
out tlian it would fetch in the market. This coal 
is not mere dust, for in many cases nut coal is 
sacrificed in this way ; in parts of Nottingham- 
shire I have seen coal loaded underground with 
a fork with U inch tines, all coal under lifinch 
being thus thrown away. It need hardly be said 
that this coal was quite as good from the point 
of view of heal production as the coal th^t was 
sent up the shaft and much of it could have been 
used at once for firing boilers. How much coal 
Ls lost in this way it is difficult to say, but these 
are cas^ where the coal thus wasted amounts 
to over 20% of the output- The same is also true 
of many parts of South Wales. 

Again there are many cases where only the better 
portions of the seams are "being won, the rest 
of the coal being left behind and lost, simply 
because it is of somewhat inferior quality, though 
it is as a matter of fact quite capable of being 
utilised. Take for example a statement from 
the Mines Report of 1 910, referring to the Barnsley 
Seam, worked at a number of mines in the Don- 
caster district : — “ at several of these mines 
nearly one-hj»lf of this fine seam is left unworked, 
the ‘ top-softs,’ about 4 feet thick, bein^ left to 
fall in the goaf. This port of the seam is not of 
such high quality as the better portion, and that 
is the cldef reason for it being left unworked. 

. . . To lose practically 40% of this seam is 
also a national loss.” A number of analyses of the 
Barnsley Hard and of the Barnsley Softs from the 
Doncaster district have recently been published 
in some of the papers issued by the Doncaster 
Coal-Owners Laboratory, and these show 
practically no difference in chemical composition. 
It is quite certain that as regards calorific v^ue 
there cannot be any serious difference between 
the two classes of coal. 

Tn the Barn.sley district proper, a certain thick- 
ness of the seam, sometimes amounting here to more 
than 40 % of the whole, the “ Top-Softs ” and the 
” Bags aa the upper portion is locally called, 
is very generally left behind in the goaf. Apart 
from it« softness, it is a good coal ; a sample 
recently tested in my laboratory gave a calorific 
power of 13,400 B.T.U. and 3*8% of ash. 

In Fifeshire the Great Seam 6 feet to 8 feet thick 
consists of about 2 feet of Ironstone, about as 
much common cool, and then about 3 feet of Cannel 
or Rarrot coal. The latter alone is w'orked, all 
the rest of this fine seam being left behind in the 
goaf. 

In Lanarkshire the Ell Coal, about 6 feet in 
thickn^, is worked, and the Head Coal, about 
2 feet in thickness, left behind in the goaf. 

These few examples, taken somewhat at random, 
will serve to exemplify the nature of the Joss of 
coal that is here discussed ; in most cases the 
coal thus left behind must be looked upon as 
totally lost ; in others it may be in part recovered, 
Tlius some of the areas m Lanarkshire above 
referred to are now being worked over again, with 
the object of recovering as much as possible of 
the Head Coal previously rejected, but obviously 
such an operation can never be a very satisfactory 
one. In many districts where there is one 
particularly good or especially valuable scam, 
this 18 often worked out before any other seams 
are touched, without regard to the fact that 
such working damages other seams less valuable 
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to'dayj but nevertheless containing coal of qmte 1 
good quality. The result of this damage is that j 
S certain proportion, or possibly in some cases the I 
whole of these other seams is rendered unworkable, 
and great loss of coal is thus brought about. 

It is practicedly impossible to present any figures 
shewing the amount of coal lost to the nation as 
the result of this deliberate waste, but it certainly 
amounts to enormous quantities in the aggregate. 
It is not easy to suggest any remedy for this loss ; 
some authorities favour legislation, and the 
imposition of heavy taxes upon coal left behind 
has been su^ested. This can hardly be looked 
upon as a scientific solution of the problem, and 
und^-btedly a better remedy would be the 
invention or the elaboration of methods of utilising 
these inferior coals, which would give them a 
value sufficient to make it worth the while of 
coUiery proprietors to work the whole of their 
coal. Some of these difficulties are unquestion- 
ably connected with our systems of mineral 
ownership, under which two seams within the 
same area may be let to different people, each of 
whom works for his own interests alone regardless 
ot the interests of the neiglibour above or below 
him. The importance of the question is very 
great and it undoubtedly deserves the fullest 

ossible investigation from every 8tan,dx)oiut, there 

eing probably no portion of the entire subject 
of coal economy that promises more valuable 
results. 

I wish to state definitely that the all important 
question of safety is in no wise involved in the 
considerations here submitted, or rather that the 
reform of most ot the sources of waste that I 
have indicated must result in increased safety for 
the coal miner. The diminution of gob-fii'es ia 
obviously a case in point. Again, if it were 
possible to turn to good account the acc\unuIations 
of fine coal dust, which constitutes such a grave 
danger in most of our collieries owing to the 
disastrous explosions to which it may give rise, 
the removal ot tills dust from the workings might 
readily become a source ot profit instead of a lo.ss 
as at present. It need hardly be said that such 
•coal dust could, as has already been pointed out, 
be employed directly for firing, and that its cleaning 
and subsequent utilisation should present no 
insoluble difficulties. The, coal left beniud in the 
goaf is naturally also a source of danger to the 
coal miner, and in this way again the successful 
utilisation of inferior coal would contribute to the 
aafety of our collieries. The subject of safety 
is one of such supreme importance, that I have 
thought it advisable to refer specially to the fact 
that decrease in the present waste of coal would 
mean, if anything, a corresponding diminution 
•of the risks to which the coal miner is exjwsed. 

My object in submitting this paper has been to 
bring before the Society some information as to 
the nature and magnitude of the losses involved 
in the getting of coal as an integral portion of the 
investigation of the problem of fuel economy, 
and incidentally to point out that although these 
are es^ntialiy problems for the mining engineer, 
yet it is highly probable that the assistance of the 
■chemist have to be invoked before their 
complete solution is arrived at. 

In conclusion, I should like to direct attention 
to an admirable address delivered in the beginning 
of this year before the Second Pan-American 
Scientific Congress at Washington by Geo^c Otis 
Smith, Director of the United States Geological 
Survey, upon “ The Public Interest in Mineral 
Resources,” a sentence from which aptly sum- 
marises my views on this subject “ The Govern- 
mental duty to the mining industry first of all 
IS to promote use without waste.” This is exactly 
what we ought all to aim at. 


Discussion. 

The President said that Professor Louis had 
given a very vivid bird’s eye view of what was 
happening in the collieries more or less throughout 
the country. The magnitude of the losses that 
were goii^ on in one Erection only — that is in the 
amount of fuel used by the collieries — showed how 
fundamentally important the coal question was, 
and that it was one to which a Society concerned 
in chemical industry should give attention. 

Professor Armstrong asked if there was not a 
great waste of pit props owing to the fact that no 
precautions were taken to prevent decay. 

The President then quoted from a letter 
which had been received from Mr. Wallace Thomey- 
croft, as follows : — 

“ Professor Louis inadvertently refers to the 
great seam as being in Pifeshire, whereas it is one 
of the East Lothian seams which has Ijeen worked 
for over 500 years. Unfortunately the Lanark- 
shire Ell Coal is rapidly approaching exhaustion. 
If there was any virgin area of this seam 6 feet 
thick, I do not think there would be very much 
left below ground nowadays. 

” Twenty years ago the East ol Scotland was a 
great offender •with regard to small coal left below- 
ground, Init now there are very few collieries at 
which it is nob all brought to the surface, washed, 
sized, and sold as nuts, peas, etc., leaving only 
the gum — that is all that passes through about 
J in. mesh, to bo burned at the collieries for steam 
raisii^ purposes. By this system the small coal 
is put upon the market and its calorific value 
made available in a very convenient form, probably 
the best possible. 

” I do not think there is any district where this 
system is not applicable, and if that be so, I do 
not quite agree with Professor Louis that a lai^e 
sum annuaSy could be saved if groups of collieries 
combined together to erect by-prodiicb gas pro- 
ducer plants from which the power produced 
would be distributed. The gas producer capable 
of dealing with this wet gum has yet to be designed. 
It has o'ften been tried, so far without success, 
and this is one of the points of contact where the 
mining cn^neer welcomes the assistance of the 
technical chemist. 

” There are many other points of contact 
between the two professions j Professor Louis has 
referred to some of them, and any one wishuig 
to pursue the subject further should refer to the 
Report of the Roval Commission on Coal Supplies 
published in 1905 (Cd. 2353, price 4d.), and also 
to the detail evidence given by the best men 
of the time (1901—1905) on each subject. A study 
of the subject will, I think, reveal the fact that 
it is the consumer of the coal rather than the 
producer who is the more wasteful. 

” Professor liOuis says that the calorific value of 
unsaleable fuel is too often disregarded, and this 
to some extent is the case, but I do not think 
the mining engineer can be blamed for not spend- 
ing capital to reduce the consumption of fuel he 
cannot sell. If, however, he has a surplus of such 
fuel and the technical chemist can evolve a process 
by which by-products can be extracted from 
such Kiel of sufficient ^'alue to warrant the necessary 
capital expenditure, and supply sufficient power 
to work the colliery, then a true economy would 
result, although the consumption of fuel for 
colliery purposes would probably be increased. 

“ This point seems to raise the important 
question of what is really meant by fuel economy. 
The ultimate success or failure of any process 
must always depend upon whether or not it will 
pay, and not whether so many tons less fuel are 
us^,. 

“ It is true that bur coal reserves are a national 
asset, and it is equally true that a colliery, or for 
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the matter of that any industrial concern, is not 
a philanthropic institution, and if such concerns 
were rurvon principles economically unsound the 
effect on the interests of the nation at large would 
be very quickly disastrous. 

“ True scientifle investigation let us have to the 
full, including inquiry into whether any known 
process has not been adopted by the industrial 
world, and if not, why not, but I think that a 
word of warning is not out of place lest we rush 
headlong into enterprise that is economically 
unsound. 

“ Professor .Louis touched in passing on the 
benefits .gained in one branch of his subject by 
amalgamation of small concerns. I venture to 
suggest that it is in the ‘national interest to 
encourage the tendency to amalgamate in all 
branches of industry. More large concerns with 
interests spread over wide areas would hasten the 
adoption ny the industrial world of ideas evolved 
by the scientific world.” 

A Meiiber asked whether the nationalisation 
of railways, resulting in lower rates, would not 
aid in the working of low class material. 

Mr. W. F. Reid said that on accoimt of the war 
pit props had become difficult to obtain, and it 
seemed quite impossible for us to produce sufficient 
for our own needs. He asked for information 
\rith regard to the utilisation of other material 
than timber for pit props. He believed that 
concrete had been used. 

_ The President said that the use of concrete as 
pit props had always struck him as introducing a 
very interesting problem, because concrete took 
the place of timber in many respects. 

Professor Louis, in reply, said that Professor 
Armstrong was perfectly right in saying that pit 
props had been wasted. But they w'ere not being 
wasted to-day ; they w'ere much too precious. 
For a long time pit props had been delivered in this 
country at a very low price, and the result had been 
wastefulness. The price had been trebled since the 
war began, and people had been forced to econo- 
mise. He was afraid it was hopeless to expect to 
be able ^ use re-inforced concrete instead of 
timber. The pit prop made of wood gave way 
gradually, and it gave some warning ; but when 
concrete failed, it went all at once, without warn- 
ing. In addition to that, it was awkw'ard to set, 
and was inelastic. The problem was a most difficult 
''W curious combination of elasticity and 
ngiditv being required. He believed it would be 
possible to produce a steel prop that miglit take the 
place of wood, and such props had been used. He 
Plf^sed that Mr. Thorneycroft, one of 
the leading authonties on coal mining in Scotland 
agreed genially with the views that he had nut 
forward. He agreed that the amalgamation of 
jailer concerns into larger ones was bound to be 
benefic^l to the interests of the nation at large, 
hrom his expenence of other countries, he was 
of nationalisation either 

of milways or of mines as a means of saving money. 

experience of Govern: 
ment Departments recently would think that 
Government administration ever led to economy 

w„ * iadure from an economic standooint 
Wages were loiver there and costs higher than in 
the privately owned collieries in Gennanv He 

0001^0 ®=^tionaIisatioifTraiiways 

could never lead to economy in any way. ^ 
THE SHALE OIL INDUSTRY. 

BY D. B. STEUART. 

Oil shale, the foundation material of the manu 
facture, is mmed in much the same manner a^^L 


The principal marketable products are shale 
spirit, lamp oils, internal combustion engine oils, 
fuel oils for the Navy, oils for gasmaking and gas- 
enriching, lubricating oils, solid paraffin, still coke, 
and sulphate of ammonia. 

There are now four refining companies. Young’s, 
Oakbauk, Broxburn, and Ihimpherston, with a 
total capital of about £3,000,000. The men 
employed are 10,000, including miners. Besides 
these there is a private company at Plulpstonn 
(Boss & Co.), making crude oil and ammonia. 

The works now existing all lie in one shale-fleid 
situated in West and Mid Lothian. The centre 
of the field lies some 12 miles west of Edinburgh. 
It stretches from the Frith of Forth at Honetouu 
southwards for 16 miles, with a width varying 
from three to eight miles or so. 

The shale measures are situated geologically in 
the Calciferous Sandstone series and lie under the 
Carboniferous Limestone and above the Old R^ 
Sandstone. About a dozen different seams have 
been worked in the Upper Division of the Caj- 
ciferous Sandtsoue series, which is some 3,000 
feet in thickness. The shales worked are often 
five to six tcet thick. 

Paraffin oil manufacture started in Scotland in 
1850 at Bathgate to work the Boghead or Torbane- 
hfil mineral, which yielded 90 to 120 gallons of 
crude oil per ton. It was exhausted in a dozen 
years and oil shale was used. It yielded f5 to 18 
gallons per ton, with ammonium sulphate 35 to 
70 lbs. per ton. Manv thin seams of sholo are 
found all over the coal fields of Britain and these 
were retorted in the early bright days of the 
industry. There was a considerable manufacture 
in Wales for some years. But foreign competition 
put all out of existence many years ago, except 
those situated in the Calciferous Sandstone. A 
hundred small works have been killed oil in 
Scotland, representing a loss of some miUions of 
pounds. The larger works were increased so as 
to be worked more economically and have con- 
tinued to exist, sometimes paying dividends and 
sometimes not. The through-put of shale has 
always kept increasing, and last tear was 3,000,000 
tons, or, to be particular, 2,992,076 tons, according 
to Houie Office figures. New oil fields may still be 
found in Britain. Oil shale has been discovered 
in the Western Islands in Eaasav and Skye ; 
there is an outcrop on the Northumberland coast ; 
and we have always the Kimmeredge Clay stretch- 
ing across England from Dorset to Lincoln and 
Norfolk with its Lhin seaTus ot oil shalej yielding 
a very sulphury crude oil. 

All over the world and through a great 
range of geolomcal age there are abundant rich 
seams of oil shale ready to be worked when needed 
and these give a certain world-wide interest to our 
little Scottish Oil Industry. There is, however 
no necessity for exhausting all the resources of the 
world m tins generation. 

The mining of the shale is always getting more 
expen^ve. The easiest got at happened also 
to he the best and so now we have to go further 
and fare wome ; we have to expend more money 
to get a shale which is poorer. It is more friable 
n Bives a larger proportion 

of smalls. The shale in the retort is subjected to a 
current of steam to preserve the oil from breaking 
up, and also to create and protect the ammonia 
decomposition. The presence of smaUs in the 
Of the steam and 
tho s Io<fl fusing of the spent shale and 

the destruction of the retort. To prevent loss of 
smalls we need special retorts to distU it either for 
oil or gas, and so keep it out of the ordinary retorts. 

P*y to carry the shale any distance 
"'•‘-li refinery are 
situated on the field of shale and each retocry 
has several crude works over its shalefleld and 
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sends the crude oil to the refinery by railway tank. 
The setting point of the crude oil is from SO® and 
90° F., and pipe, lines are little used. 

In the crude works the shale is retorted, pro- 
ducing J Crude oil, ammoniacal liquor, permanent 
gas, and spent shale. 

The spent shale is not utilised at present ; but 
I imagine a little enterprise and capital might 
produce from it products of value. Spent shale 
i .<3 more friable than clay and so more easily 
amenable to chemical reagents, but the heat it has 
been subjected to has made some constituents 
more difficult to dissolve. 

The j^ermanent gas is used as fuel for the retorts. 
Sometimes no other fuel is used ; but generally 
producer gas from coal is required to help. The 
Pumpherston Company, at their Deans Works, 
distil the coal needed in Mond producers, recover- 
ing the ammonia, and the result is, I understand, 
most satisfactory. The first cost of the plant 
is a little heavy to a struggling company. 

The an^oniacal liquor is distilled in vertical 
column stills in the ordinary gas works way. 
MUk of lime is introduced into the liquor to 
volatilise the fixed ammonia after the volatile 
mmionia, the carbonate, and the sulphide, have 
been distilled off. The ammonia gases are pass^ 
into saturators in which they are caught either by 
Fresh sulphuric acid, when the crystals collect in a 
kVoU and are lifted by a steam ejector and sent 
io the centrifugal to be dried ; or by acid that has 
been recovered from the vitriol tar of the oil 
refinery. Wo use the oil of vitriol twice over 
,ii the refinery and then recover it for making 
Rilphate. The sulphate made from the rocovei*ed 
icia is got as a solution. When this solution is 
icutraliscd by the ammonia, organic bases are set 
Tee and rise to the surface as a tar, and tliis tar 
retains the sulphide of arsenic and also the oxide 
)f iron. The settled solution is evaporated down 
u a vacuum pan and sent to the centrifugal. 
^Vith care we get a good coloured salt. A slight 
jxcess of ammonia is used to set free all the iron 
)xide. When approaching neutralisation and after 
t, some ammonia escapes through the solution ; 
3ut the gases are passed through a vessel above 
vhere the next charge of acid is lying and thus 
he last trace of ammonia is caught. Neutral 
iinmoniiim sulphate solution does not produce a 
?ood crj’-stal and also, on heating, ammonia is 
riven off, so a small quantity of clean acid is 
idded to the liquor before evaporation to prevent 
oss of ammonia. Sometimes the sulphate is not 
)ut through a centrifugal but into a bin to drain 
iry. It takes a week or so, and meantime the 
nateml has become a solid rock and has to be 
quarried and passed through a grinding toill on 
ts ^^-ay into the bags. 

The large amount of steam passed through the j 
'etorts products a weak ammonia liquor, about 1 % 

>f ainirionia against 2 J % in gas \\ orks. So it is 
lot so suitable for making concentrated liquor ; 

proportion of sulphide is liigh and it is 
herefore expensive to make into pure ammonia 
lomtion. The Government prefer that we make 
'^?\’^^ritrated liquor so as to relieve sulphuric 
^cid for munitions of war. 

n.ot been for the ammonia our industry 
f^^^dd have ceased to exist long ago. In the early 
'ays bumir^ oil was the principal product and 
•ur maniffacture gave the common people a good 
neap hght for the first time, and its continuous 
xistence has kept the price of lamp oil down I 
ra sure to less than one-half of what it would 
►tnm^e have been. When this country was 
looded with fore^ lamp oil the retorts were 
to make heavy oil and solid paraffin, 
y and by when these came in in great quantities 

® were lengthened to incre^e the sulphate 

ammonia. The yield of sulphate was trebled. 


But with gas works, gas producer plants, iron 
works, coke works, all producing ammonia, and 
^th Niagara and the waterfalls of the world 
^messed up to create combined nitrogen from 
the atmosphere, there is nothing left to fall back 
on. Except, perhaps, that we may educate our 
faimers to use more ammonia and so increase the 
demand. No doubt the home-made sulphate 
of ammonia is a better and safer manure than, 
forc^ nitraite of soda, if only it be applied at 
the right time and the soil be kep^ neutral with 
small doses of lime. Nitrate tends to kill off the 
beneficent microbes in the soil that produce plant 
fo^, and ammonia encourages their increase. 
Nitrate is easily w'ashed out of the soil. -A field 
at Rotliamsted by last winter’s rainfall lost 
mtrate equal to 7 cwt. of nitrate of soda per acre. 
About 1880 when Peruvian guano got scarce the 
price of sulphate was £22, some even £24 per ton. 
By 1890 nitrate was imported in such quantities 
that the price fell to £8 per ton and I never expected 
to see £10 again. Nevertheless the demand 
increased in proportion and the price got for 
many years was £12 to £14. With Government 
and Parliament taking an interest in science I 
think the demand may increase with the supply 
and a price got that may keep this industry still 
in existence and able to pay a dividend. 

The retorts are built into great benches about 
60 feet high. The upper part of the retort is of 
cast iron and the lower part is of firebrick, with 
flue around in which the permanent gas is burned. 
Steam is introduced at the bottom of the retort 
and the distillation is upwards, "i^ere is a large 
hopper on the top to supply the shale as required, 
and mechanical arrangements below to take away 
the spent shale at a certain rate. So the movement 
down the retort is continuous, and about 4 tons 
a day arc passed through each retort. The 
section is circular, tapering irom 2 feet diameter at 
top of metal to 3 feet at bottom j or the section is 
obloB^. In the metal part the oil is distill^ out 
at as low a temperature as possible. The brick 
part is an ammonia and gas producer and is heated 
as highly as is possible without fusing the ash ; 
and in this the fixed carbon is burned in steam 
and the nascent hydrogen produced unites with 
the nitr<^en to form ammonia. The products 
of distillation are first passed through a water 
condenser, a tower in wMch water for the steam 
boilers is heated ; then through great benches of 
vertical 4-inch pipes ; then through scrubbing 
towers, of water to catch the ammonia, and or 
heavy oil to catch the light spirit. The gases 
are then caught by a fan ^vhich pi'oduces a slight 
vacuum back to the retorts, and a pressure in 
front to drive the peimanent gas back to the 
retort The condensed crude oil and 

ammonia liquor run together to a separator, 
where they instantly separate and each is run into 
its receiver. I sometimes think that in both 
water condensers and scrubbers we might get 
helpful suggestions from the gasworks ; but we are 
all very conservative. 

The crude oil has a specific gravity from 0*865 to 
0-880 according to the shale, the form of retort, 
and the temperature of working. We have much 
to learn yet as to the best conditions. 

The refinir^ consists of fractional distillations ; 
and treatments with oil of vitriol and with caustic 
soda solution ; cooling and pressing of heavier 
oils for solid paraffin ; and refining the solid 
paraffin by sweating. Two companies make 
candle. The distillations are always in the 
presence of more or less steam, more or less super- 
heated. We have continuous distillation through 
boiler stills, with residue stills attached temporarily, 
in which the heaviest oil is distilled to dryne^. 
Much valuable coke is got from the crude oil 
residue stills ; and while coking great quantities 
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of very rich gas are given, off for illumination or 
for fuel. This gas was allowed to escape into the 
atmosphere for many yeare in spite of the work 
of BeUby and McArthur, but is now saved ; and 
light spirit is got from it. ^ Dephlegmators are 
used to help the fractionation of the oils but 
might be more used. Fractional condensation 
might also be more used both at the shale retorts 
and the oil stills. 

The oil of vitriol carries down, as a black tar, 
the bases like pyridine, the more unsaturated 
hydrocarbons, sulphur compounds, a proportion 
of phenols and benzenes. Besides th^e there 
seem to be substances held in colloidal solution 
which are precipitated by the acid. The amount 
of oil of vitriol is limited so as not to take out the 
olefines. The acid seems to ha\*e little polymeris- 
ing influence. The caustic soda solution takes 
out as a black tar phenols, sulpho acids and any 
definite acids present. The acid tar is washed 
free from acid with hot water, settled and burned 
as fuel under the stills, blown into a spray with 
superheated steam. The soda tar is made slightly 
acid with vitriol tar water, settled, and burned 
also. The tars have never been thoroughly 
examined. Some definite organic bases have 
been, separated and examined, some also of the 
phenols ; but there are indefinite compounds 
in the tars we know nothing about, and being 
easUy decomposed might perhaps be the foundation 
for useful compounds. In the phenols we have 
large quantities of most valuable compounds 
that ought no doubt to be separated and utilised 
as antiseptics. Over 20% of the crude oil is got 
as tar, easily and cheaply used as fuel oil, and 
therefore quite valuable ; but no doubt many of 
the substances present if separated would be very 
much more valuable. Two of the Companies 
make their own oil of vitriol. 

One good result of the war is that it has forced 
us to causticise the soda for oui'selve.s. The war 
has greatly increased the price of our products, 
but it has at the same time greatly increased tho 
cost of metal materials, wood, coal, labour, etc., 
We have difficulty in getting coal enough to keep 
us going, difficulty in getting materials forward 
in time, difficulty in getting men to do our repairs, 
etc. >Iany hundreds of our best experienced 
men from mines and works have joined the army, 
replaced to some extent by any kind we can get. 
Oil works working in three shifts is not the most 
suitable situation for women, but we do what we 
can, and have women in the offices, candleworks, 
and other possible places. After all we cannot 
keep the works going at the full pace that pays 
best. 

It has been suggested that if oil shale gets scarce 
the Scotch companies should tackle the question 
ot getting the same products from peat. That is 
a difficult problem ; but it is satisfactory to know 
that in Ireland at Portadowm there is a successful 
production of power from peat gas. 

Heferences. 

^ In this Journal for 1897, the history of retorting is 
given by Beilby, p. 876, by Henderson, p. 984. 
Retort is described by Bryson, p. 990, by Crichton, 
p. 988. Refinmg 1889, p. 100. Anunonia from 
shale—BeUby, 1884, p. 210. Paraffin cooiinz 
1885, pp. 321, 653, ® 


Discrssroy. 

The President said that it was interesting to 
hear that Mr. Steuart held out hope that the 
leading oil companies would cease to engage in 
ruinous competition and would meet together and 
^te their skill for the common good, and he 
hoped that those expectations would be realised 
He- had every reason to believe that the gas works 
were deeply indebted to the shale oil industry 


Many years ago he had visited Broxburn, with 
some prominent gas engineers, and it was a 
matter of very considerable discussion amongst 
them as to how far the methods that had been 
adopted successfully at Broxburn should not be 
applied in connection with gas practice. In the 
end it came about that one man closely associated 
with the oil industry (he thought it was Mr. 
Young) co-operated with the gas engineer in 
charge df one of the corporation undertakings with 
the result that they had evolved a vertical retort, 
eml)odying many features of the retorts used in 
distilling shale. 

Mr. li. Maclaurin suggested that, as the con- 
tinuous application of sffiphate of ammonia was 
rather haimful to the soil, it might be a good 
thing to send out a mixture of ammonium sulphate 
and calcium carbonate. 

The President said that some of the difficulties 
which had arisen from the use of sulphate in past 
years had been owing to the belief that it could 
he used alone under all circumstances, but that 
belief had not been well founded. Of late years a 
large proportion of the sulphate of ammonia in this 
country had been more or less in the hands of the 
Sulphate of Ammonia Association ; the original 
idea was to do the same with sulphate of ammonia 
as was done by the Nitrate of Soda Association, 
and it had worked exceedingly well. They had 
realised that it was not possible to administer 
doses of sulphate of ammonia everywhere in the 
same way, regard having to be paid to the character 
of the soil ; that had now been systematised and 
special mixtures for different soils and different 
crops were recommended. 

Mr. Steuart said that there was a tendency for 
rather too much sulphuric acid to be applied to 
the soil as dissolved phosphate, etc., resulting 
in finger and toe of 'turnips, among other things. 
But when the soil was treated with small doses 
of lime either in the form of carbonate or caustic 
to keep the soil neutral, then full value would be 
got from the ammonia. If sulphate were applied 
to acid soils the bacteria caused the destruction of 
part of the ammonia. If it were applied early in 
the year, with the soil neutral, the ammonia would 
be preserved and not washed out by the rain, 
as with nitrate of soda. Tlie farmers very often 
made the mistake of not applying sulphate early 
f*nough. Properly used, sulphate of ammonia 
was a belter and safer manure in every way than 
nitrate of soda. 


On Wednesday evening the members were 
entertained at a Social fleeting by the Local 
Section, in the Dining Hall of the University 
Union. Music was provided by Mr. Constantine 
and Dr. Inglls Clark. 




Thursday, 20th July, 1916. 

THE INFLUENCE OP THE EUROPEAN WAR 
ON THE TAR DISTILLATION INDUSTRY. 

BY W. H. COLEAL4X. 

In order to show how the outbreak of war has 
reacted on the industry, I would direct vour 
attention to the following table in which I Iia^ e 
gathwed together the quotations for the most 
important tar products given in the first issue of 
the Journal of Gas Lighting for each quarter of the 
January, 1014. I have taken 
the highest in each, and only one quotation 

tor each article, in order to avoid coofusion 
Immediately after the outbreak ot war prices 
were so irregular that for several weeks no quota- 
given, but by the beginning of October, 
j agaimlt should be 

noted tl^t the quotations for crude tar, October. 
1914 and January 1915 were based on the Uquid 
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products only. It is unnecessary to say any more 
about ih.e quotations for tar, as they are governed 
by Uie prices of the products. 


dross, etc.) briquetted, we should not only obtain 
an increased permanent home market for our pitch, 
but we should utilise our coal resources in a better 


Table I. 



1914. 

191 

3. 


1916. 


Jan. 6. 

Apr, 7. 

July 7. 

Oct. 

6. 

Jan. 

5. I 

Apr. 6. 

July 6. 

Oct 

5. 

Jan 

4. 

Apr. 4. 

July. 



s. d. 

s. 

d. 

s. 

(i. 


d. 

3. 

d. i 

9. d. 


d. 

s. 

d. 

8. 

d. 

s. d. 

9. d. 


per ttm 

31 0 

29 

6 

•28 

3 

17 

3 

18 

6 

25 0 

23 

6 

24 

3 

22 

6 

20 0 

19 3 


per ton 

39 6 

37 

6 

32 

6 





18 0 

23 

0 

21 

6 

16 

6 

15 6 

15 6 


per Rail. 

1 0 


lOJ 


9 


10 


9 : 

lOJ 


11 


11 


111 

lU 

lU 


per gall. 

11 


10, 


lOi 


104 

1 

4 

1 4 

1 

1 

1 


1 

4 

1 4 

1 4 


per gall. 

— 


11 


11 

1 

34 

2 

4 

2 4 

.> 


2 

4 

2 

3 

2 3 

2 3 


per gall. 



J>1 


4} 


;> 





64 


7 



7 

7 


per gall. 

9| 


n 


94 


10 

1 

0 i 

1 7 

1 

11 

2 

0 

2 


2 0 

1 10 


per gall. 

94 


0* 


94 

1 

i> 

1 

() 

1 1 

1 

3 

1 


1 


1 3 

1 3 


per gall. 

34 


3i 


84 


34 


SA 

31 


S* 



. 

24 

2S 



per gall. 



4 


H 


4* 


4* 

4 


4 




4 

4 



per gall. 

1 l| 

1 

1 

1 

2 

2 


3 

0 

3 5 

3 

6 

3 

6 

3 

5 

3 4 

3 4 


per gall. 

1 1 

1 

0 

1 

0 


8 

1 

4 

1 6 

2 

3 

2 

K 

2 

6 

2 S 

2 8 


per lb. 

3J 




Si 

— 


1 

4 

1 3 

1 

6 

1 

6 

1 

4 

1 4 

1 3 

Naphtiuilene salts . 

. per ton 

60 0 

60 

0 

60 

0 

53 

0 

65 

0 

75 0 

80 

0 

80 

0 

80 

0 

80 a 

80 0 

Anthracene A ... 

. per unit 

12 


1! 


U 


2 


2 





24 


24 

21 

21 


Taking the items in their order, the price of pitch 
fell considerably ; this was duo to the stoppage of 
exports. According to the Bulletin issued by the 
Commercial Intelligence Department of the Board 
of Trade in October, 1914, during the year 1913 
pitch to the value of over one million pounds sterling 
was exported and of this, £207,000 worth was sent 
to Belgium, £472,000 worth to France, €119,200 
worth to Italy, and practically none to Germany. 
The greater part of this pitch was used for the 
manufacture of briquette fuel, and as the whole of 
the coal-producing districts of Belgium and the 
most important districts of France are in the 
enemy’s hands, some considerable time will most 
probably elapse before these markets are again 
available, and very considerable stocks must have 
accumulated. Several proposals have been made 
to And outlets for the surplus of pitch ; amongst 
others it has been proposed to mix a pi-oportion 
of pitch with the coal charged into the gas retorts. 
So far the reports as to the results obtained are 
somewhat conflicting. The most complete report 
published up to the present is contained in a paper 
which ^^'as r<>ad at Biimingham on June 24th 
last by >Ir. E. W. Smith, 31. So., chief chemist to 
the Birmingham Corporation Gas Department. 
From a consideration of his figures it would appear 
that so far as gas works pitch is concerned, this 
method of disposal can only serve as a means 
of reducing stocks, and is not likely to continue 
atter the present trouble is over. It has also been 
suggested that non-coking coal might be rendered 
fit for coking by adding a proportion of pitch 
before charging into the ovens. So far as I have 
been able to ascertain no results have been pub- 
lished, and it would at first sight seem to be unUkely 
that any great success can be hoped for, since most 
coking coals lose their coking property when 
exposed to a temperature of alwut 400® C. It is 
possible that low temperature pitches, such as 
those obtained from producer and blast furnace 
tars, may be more suitable for this purpose than ! 
those from gas works, and coke oven tars, as they 
have been obtained at a lower temperature. It is, 
however, well worth while giving some time to the 
investigation of this proposal as, should success be 
obtained, it would open out very considerable 
possibilities. 

There is, however, one direction which I think 
holds out considerable promise and. that is the 
extension of the briquette industry. \Very large 
quantities of slack coal are pixxluced and used 
as fuel and if the slack were washed, the nuts being 
used for fuel direct and the fines (dull, smudge, 


way and should contribute to the reduction of 
black smoke. 

The veiy large quantities of coke breeze might 
also be usefully formed into briquettes and utilised. 
The production of briquettes in the most important 
Europeau centres in 1909 is given below : — 

Belgium in 1009 produced 2,707,590 metric tons. 

France „ „ „ 8,061,500 „ „ 

(ieniinny „ „ „ IS, 748, 71 8 „ „ 

Great Britaio „ „ 1,511,645 ,, „ 

In the case of Germany the greater part of the 
briquettes were produced from biMjwn coal. 

“Ime most recent figures for Great Britain are 

19X3 *2,213,205 long tons. 

1914 .. .. 1,840,465 „ „ 

I have dealt somewliat at length with the 
question of pitch as it forms by far the greater 
proportion of the crude tar and presents I am 
afraid the greatest problem for the future. 

'Turning next to benzol and toluol both liave 
appreciated in value. The fonner is in demand 
not only for the production of synthetic phenol 
and consequently for picric acid, but it has served 
as the starting point for the production of synthetic 
toluol, and has taken the place of a considerable 
quantity of petrol as a motor fuel for which 
purpose it is excellently suited. Toluol of course 
is the starting point of trinitro toluol or T.N.T. 
and the demand has been so great that not only 
are practically all coke oven works recovering 
all the benzol and toluol possible by washir^ the 
gas, but the process has been extended to the gas 
works. When the demand for high explosivea 
decreases, other outlets for these products will 
have to be found, and although the revival of 
the colour industry in this country will require 
large quantities it is probable that we must look 
to the use of both benzol and toluol as motor fuels 
to absorb the balance of the very large quantities 
that win be produced. In admixtiuxj with alcohol 
they offer one of the best solutions to the questions 
of providing a home made fuel for internal com- 
bustion engines. 

The naphthas have advanced considerably in 
price, but they will probably fall back to their old 
position again. 

Creosote has .suffered somewhat, but has, I think, 
a fairly bright future as a fuel for engines of the 
Diesel'type in addition to its ordinary uses. 

Carbolic and cresylic acids liave risen very con- 
siderably not only because they form the starting 
point of picric acid and trinitro cresol, but because 
of their value as disinfectants. With the ending of 
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the war they are likely to revert to their fomer 
position, and it is to he hoped that further research 
will show that the synthetic resins of the BakeUto 
type produced by condensation of phenols with 
formaldehyde and the so-called synthetic tannins 
formed by the condensation of sulphonated phenols 
with formaldehyde have a bright future. 

Naphthalene has risen- considerably and will 
prob^ly maintain a fairly high level especially as 
the extension of vertical retorts will tend to decrease 
its formation. 

Turning from the products of distillation to the 
works where the process is carried out, you will 
find in the next t&hle. the number of tar distillation 
plants registered separately under the Alkali Act, 
which I liavc taken from the reports of the Chief 
Inspector. For the figures for 1915 and 1916 I 
am indebted to the landness of His Majesty’s 
Chief Inspector, Mr. Curphoy. 


Table II. 


Year. 

Number of separate tar distillation 
piants. 

1906 

174 

1007 

184 

1908 

188 

1903 

191 

1910 

195 

1911 

205 

1912 

22 L 

1913 

2:U 

1914 

250 

1915 

200 

1916 to 30th June 

856 


The rapid increase in the niunber of works 
during the last few years has been due not only 
to the erection of tar distillation plants at coke 
oven works, but to the installation of tar dehydrat- 
ing plant at the gas works for the production of 
refined tar for use in making and surfacing roads. 
These plants are mostly small and of the con- 
tinuous type. The systems of Wilton and Hird 
appear to be very successful in solving the question 
of the production of refined tar on the spot where 
it is required, and saving considerable unnecessary 
carriage. 

In conclusion let me say a few words as to the 
future, and I will confine myself to the actual 
tar industry and leave the que.stion of colours 
to abler hands than mine. Since its birth in this 
country the methods employed in separating the 
fractions have followed very Jai^ely on the original 
lines, and the industry has suffered from a lack of 
co-operation among the workera. I quite realise 
the difficulties in the way of such co-operation, 
but I feel sure if we are to recapture the fine 
chemical and colour trade from Germany, we must 
be prepared in the future to give a good deal 
more scientific attention to the tar industry than 
has been the case in the past. I will briefly 
indicate some of the work which might be under- 
taken by a combination of those engaged in the 
industry. 

A central research laboratory might be estab- 
lished where many questions could be thoroughly 
thrashed out, some of the most urgent are : — 

The cause of corrosion in tar stills. 

Is the present method of separating the fractions 
the best in view of the products required. 

An investigation of creosote oil and of the lesser 
known bodies in the distillates with a view to 
finding uses for them. 

An investi^tion of coal gas pitch to find means 
for rendem^ it less brittle when cold and raising 
its meltmg point, so as to render it, if possible 
replacing natural asphalt ’ 

The standardisation of the methods of testing 
coal tar products. 


Meetings might also be held from time to time 
to discus.s ways and means of preventing useless 
competition and conferences might take place 
with representatives of the gas making and coke 
oven industries to discuss questions of mutual 
interest. 

Many other suggestions might be made but the 
whole can be summed up by saying that our 
great need is organisation and co-operation, so 
that we may take advantage of all opportunities 
of improving the prospects of the industry. 

Discussion. 

The PRE.SIDEXT said that co-operatiopr was 
needed in distilling tar, as in so manysproblems, 
he found some difficulty in understanding why 
the continuous method of distillation had not 
made greater progress in this country. It 'was so 
simple, and almost automatic in action. The 
regularity with which all the operations were 
conducted was an exceedingly good example of 
what should be aimed at, 

Mr. E. F. Hooper stated that the prices given 
in the paper were not commercial prices in the 
ordinar)' acceptation of the word. Benzol or 
benzene in its various grades probably would 
yield a very much higher price than was indicated. 
The prices given were the prices at which the 
Government required benzol to • be delivered. 
That applied also to other products, but he 
thought that Mr. Coleman might have indicated 
the value of naphthalene at a considerably higher 
figure. He did not think with regard to the 
question of the disposal of pitch in the future, 
that they need trouble as to the necessity of putting 
the pitch back into the retorts. There wds not 
much doubt that after the war was over pitch 
would again find its normal level in the ordinary 
manufacture of briquettes ; and if the price of 
coal remained at its present liigh price, probably 
as much pitch as could be made would be required 
not only in England but abroad for the conversion 
of more or less low value duff and very small 
coal into high grade fuel in the form of briquettes. 
The bulk of the coal w’on abroad yielded a much 
larger percentage of small coal than that raised in 
I?ngland. Neither the gas companies nor tar 
distillers need fear but that pitch would resume its 
normal condition very shortly after the termin- 
ation of the war. It was to be hoped that the 
war had resulted in some uses beii^ found for 
products of which very little was known at present, 
such as solvent naphtha and creosote products. 
There could be little doubt that research work in 
that direction would discover products of con 
siderable value. If there were a little more open- 
handed interchange of ideas in that clas.s of work, 
no doubt great improvements might be made in 
connection with these particular products. 

Mr. R. jMaclaurix said that he had found with 
low temperature pitch that the change from soft- 
ness to brittleness came very quickly, and was 
evidently accompanied by decomposition, because 
a laige volume of fume was evolved. Experi- 
ments he had made indicated that by the use of 
solvents it might be possible to obtain different 
products from high temperature coal tars. When 
a low temperature tar was treated with, weak 
sulphuric acid or paraffin oil, and the cresyli 
acid or carbolic acid separated, the light portion 
could be used directly for lubricating purposes. A 
resinotLs mass also separated, which could be used 
for varnish-making. Probably in higher tempera- 
ture tars the aromatic hydrocarbons to a large 
extent^ dissolved the resins, and it was possible 
that pitch was actually resinous material soluble 
in arornatic hydrocarbons. It was possible that 
file resins formed in low temperature tars w’erc 
somewhat similar to bakelite, and might l>e formed 
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t)V the phenols combining with aldehydes after 
the tar had left the retort. In the low temperature 
tars obtained by his process, he found that in the 
portion soluble in caustic soda there was a little 
cresylic acid, practically no carbolic acid, and a 
verv lai^e quantity of resinous material. 

>rr. W. Irwin thought a better idea might 
have been obtained of what might be called the 
open market value of certain tar products by 
the prices which could be obtained in the United 
States. Whilst the Government was now paying 
jOd. and lid. per gallon for benzol here, in the 
States 4s. was being paid. In the case of the other 
produsfcs, the prices were much in the same pro- 
portion. With regard to the first question 
put by Mr. Coleman, it was difficult to say if the 
present method of separating the fractions was 
the he^, because tars varied so much that no 
general statement could he made. That there 
ought to be more co-operation was a good 
suggestion, and in no industry would it pay better 
than in the tar industry. 

Dr. 0. n. Desch suggested that the constitution 
of lilast furnace tar should be added to the subjects 
calling for investigation. The custom seemed 
to be to treat blast turnace tar as an inferior 
variety of gas bar. It did not contain several 
very important constituents of gas tar, bub prac- 
tically nothing had been done to determine 
whether it contained other constituents which 
might be utilised. The fractions were not used, 
he thought, to the best advantage, lb was a 
subject which had not received any thorough 
investigation. It was practically a local industry, 
but in some districts it was of quite considerable 
importance. 

Mr. W. Newton Drew was rather surprised 
that the new Association of Cliemical Manufac- 
turers had not been mentioned. One of its 
most valuable functions would be, he presumed, to 
form sections — e.^., a section of tar distillers, to 
deal with the subject in a co-operative way fi-om 
every point of view. Re was afraid that the 
British nation had not a very great genius for co- 
operation. Most of the triumphs of the past 
seemed to have been made by individuals, but 
if we were to do great things in the future we must 
co-operate and we must even give each other 
wrinkles with a certain risk that we might thereby 
suft'er some loss ; in no other way could we reach 
the level of the enemy and surpass him. 

Mr. G. STANI.EY Cooper expressed the opinion 
that one of the greatest bars to co-operation was ! 
the fear of showing others the work we were doing. 
Until more mutual confidence was shown he was 
afraid co-operation w'ould be very limited. 

Mr. J. K. TTrr.L mentioned tliat in (he Coiporaf ion 
Gasworks at Widnes a large amount of tar wae 
decomposed in retorts and the gas produced was 
added to the coal gas. It might be possible to 
distil pitch without attempting to mix it with the 
coal. 

^Ir. ,T. T. Dunn emphasised what >fr. TTooper 
had said about the possible uses of pitch in the 
future. In some of the larger Northumberland ' 
collieries where more and more complete methods I 
of w’ashing and separating the coal had gradually 
been adopted, briquetting plant w^as being put ■ 
c pn a very considerable scale with the view 
of avoiding the whole of the waste of fine coal. He 
contrasted the remarks that had been made urging 
necessity for co-operation, with the request 
on the programme of the Edinburgh meeting, to 
members attending the meeting not to visit works 
where there were industries in which they were 
personally interested. 

I' resident said that probably the insertion 
01 such a request to members was the only way 
in Which permission could sometimes be obtained 
10 visit works. WTien face to face with a body of 


foreign manufacturers, we must sink our jealousies, 
even although we had to give away a little of our 
knowledge to each other, in the hope that we should 
gain a great deal in our competition with highly 
oiganis^ producers. We must teach each other 
how to fight the common antagonist in industry. 
A great deal of advantage might be obtained from 
collaboration or unity of purpose between those 
who produced the tar, and those who distilled it. 
At the present moment there was none, or very 
little indeed ; the tar producer had no regard 
as to whether the article would give the best 
products. If some of his defects could be pointed 
out to him there would be mutual benefit. At 
one time the works wdth which he was associated 
had made tar containing hardly any benzol and 
much free carbon. By adopting more scientific 
methods they had been able largely to increase 
the benzol and substantially to reduce the free 
carbon. 

THE EXTRACTION OF TAR FOG FROM HOT 
GAS. 

BY G. T. PURVES, A.M. INST.C.E. 

The question of completely removing tar fog 
from hot gas has arisen only in comparatively 
recent carbonising practice. It is seemingly an 
operation of considerably more difficulty "than 
complete extraction from cooled gas. tip till 
about the advent of direct and semi-direct am- 
monia recovery the mejhods in use for effecthig 
the removal of tar fog were determined almost 
solely by the need for maintaining a minimum 
standard of purity and illuminating pow'er of the 
permanent gas, and that as cheaply as possible. 

question of tar values did not arise. The tar 
extractors proper were placed late in the series of 
plant units tmough which the gas had to pass. 
On this account the bulk of the ter was separated 
before the ter extractor was reached and the gas 
and its remaining ter content cooled to about 
atmospheric temperature. As a result the extrac- 
tion of that remaining tar fog was a comparatively 
easy operation. In dbect recovery the gas must 
be freed from tar fog before it enters’ the saturators, 
thus reversing the order of arrangement on the older 
indirect system. It was on account of the in- 
efficiency of the ter separation ft'om the hot gas 
that Brunk’s direct ammonia recovery process was 
a commercial failure. 

Now consider the treatment of the gas during 
the cooling. As the crude gas passes through the 
collecting main and connections, etc., up to the 
outlet of the condensers its temperature steadily 
falls, and the motion of that part in contact with 
the metal surface is retarded. In this way the 
gas with its accompanying tar particles tends to 
roll from the centre of the stream on to the metel 
surface. The contact between tar particles and 
this surface mu.st thus be very gentle-. So that, 
since the bulk of the ter is usually separated during 
this period, we are led to the conclusion that if the 
proper means are applied tar extraction should 
entail the expenditure of little energy per ton of 
coal carbonised. Yet we w^ill see later that in the 
separation of tar fog from hot gas the expenditure 
of enei^y is very considerable. 

Though the bulk of the tar is removed in the 
plant before the completely cooled gas reaches 
the ter extractors proper this ls merely 
incidental to the cooling and is little the 
result of special provision having been made 
to increase the efficiency of extraction. Re- 
peated bends in the mains by suddenly changing 
the direction of gas flow increases the separation, 
and so also does causing the gas to impinge on 
water cooled tubes set transversely in a cooling 
chamber. The fundamental factor in ter ex- 
traction, however, appears to be the control of the 
cooling, and in Order to get the maximum tar 
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separation in the mains the gas must be cooled as 
eariy as possible to as near the minimum tempera- 
ture required as is practicable. Thw is partum- 
lariv important where hot tar extraction is to be 
earned out : for the fog which is formed just before 
the extractor is entered is very difficult to remove. 
It should be advantageous to cool the gas to 
practically the extraction temperature, then pass 
it through a long main carefully insulated to 
prevent further cooling, and then into the ex- 
tractor. The behaviour of gas carrying freshly 
formed tar fog seems to me to present considerable 
analogy to a colloidal solution. If we had here a 
true suspensoid we could readily understand the 
difficulty of extracting the freshly formed fog. 
Lowering the temperature of the gas materially 
below that at which the fog is formed certainly 
facilitates extraction. Wm. Youjig proposed to 
promote the separation of tar by condensing 
naphtha vapour on the fog particles, and you will 
remember Aitken proposed to send the gas at 
100° F. into a settling chamber, and to keep it 
there as long as possible at that temperature. 
These methods of procedure all illustrate the 
analogy and 1 think suggest the ideal treatment 
the gas should receive during the cooling. The 
temperature named by Aitken is not much 
above the water dew point temperature of 
the gas when wet dross is being carbonised, and 
it would be interesting to know if he considered 
the fog formed at this temperature the most difficult 
to extract. Inanyoaseoncltrectrecoveryplant.sthe 
application of a settling chamber must be at least 
just above the water dew point temperature. 
Reference has already been made to the separation 
of tar particles by contact with the sides of the 
main. In this way the surface becomes coated 
with a film of tar oil, and as Young and others 
have pointed out, this facilitates the removal of 
the fog. When the gas temperature falls below 
the water dew point and the main surface get* 
coated with water, there is not the same adhesion 
to the tar particles. From this it might be 
inferred that after the dew point was uassed the 
tar separating power of the mains woula decrease. 
Against this however there is the fact that as the 
condensation of aqueous vapour reduces the 
volume of the gas the concentration of tar particles 
will increase, and also more Ught fog will be 
formed. I have noticed that the tar does seem to 
settle out more readily during aqueous condensa- 
tion. When gas has teen completely cooled light 
oils separate out, and probably condense to 
some extent on pre-existing fog. The lightest 
hydrocarbons, since they are not in sufficient 
quantity to more than saturate the gas, are 
removed solely by solution in the existing fog. 
These influences increase the mass of the fog 
articles, and so make the extraction easier. 
n the case of extraction from hot gas these actions 
have not occurred, and this is probably one of the 
factors contributing to the difficailty of extraction. 

In order to .see why hot tar extraction is so 
difficult we must consider tlie altered conditions of 
workir^. Some of the contributing factors have 
already been referred to. Direct ammonia re- 
covery from hot gas has so far been applied only 
at coke oven plants (in this country’ at least). In 
these plants washed dross is used, and the coal 
when charged into the ovens usually contains from 
9 to 13% of added water. This water is of course 
present in the ga« as vapour at the fog extraction 
temperature, thus greatly increasing the volume. 
One might anticipate, as so much water accom- 
panies the coal, and so cools the oven walls, that 
the outstanding effei’t of increasing the proportion 
of water would be the production of thinner tar 
possibly more difficult to extract. This is not mv 
experience. The most notable effect is the in- 
creased amount of pitchy matter which is deposited 
Jn the collecting main— not necessarily an increase 


of pitch made per ton of coal. The increased 
dilution of the gas by steam will have little effect, 
on the volatility of the pitch product. This will 
readily settle out, and so the fog formed later on 
should be %hter. But at the higher dew point an 
increased amount of the lighter tar will be retained 
in the gas as vapour, so counteracting the effect 
on the fog of the r^uced piti^h content. It is 
therefore not probable that the presence of so- 
much water in the coal will make the fog extraction 
more difficult by the production of a lighter tar 
fog in itself. It might be, however, tlmt under 
these conditions the fog particles are smaller, but 
it is very difficult to get experimental evidence in 
regard to this. We do not know how the compo- 
sition of the individual fog particles is related to 
that of the bulk tar collected, but the rapidity of 
the cooling, and the time the fog particle^ exist 
as such in the gas will have a material influence on 
their composition and consequently on the- 
difficulty of extraction. 

On indirect rc^coveiy plants where the gas is 
completely cooled such a machine, as a Livesey 
Washer or a Pelouze and Audouin tar extractor, 
which gives a very simple scrubbing action, effects 
satisfactory extraction for the works purpose.. 
They are not suitable for treating hot gas, how- 
ever. At Auchengeich we have a baffle chamber 
on the Pelouze principle, and I find it of little or 
no use for extracting the tar. 

The solution of the problem of hot tar extraction,, 
with a reasonably small expenditure of energy lies 
in the treatment the gas receives before it enters 
the extractor. It being practically impossible to 
completely remove freshly formed tar fog — at 
least without a very large expenditure of energy— 
so the fog must Arst be brought to a sui^ble 
condition for extraction after which the type of 
tar extractor used is of secondary impor^nce- 
An electrical method of modifying*the condition 
of the fog is applied at the coking plant of the 
Scuiet-Solvay Coy,, Detroit. The crude tarry 
gas is here passed through an intense ionizing 
field w'here according to the theory the resulting' 
ions in their violent motion cause impact between 
the tar particles. “Because of this impact or 
for some reason as yet unknown agglomeration 
results and the deiise tar mist is almost entirely 
dissipated leaving a relatively few large tar drop® 
in its place.*” The bar is not extracted in this 
ionizer but in th*' tar extractor through w^hich 
the gas passes next. It was found that the 
Pelouze and Audouin machine became a very 
efficient tar extractor after the gas had been 
treated in tlie ionizer. The electrical energy used 
in the ionizer must be added to that required for- 
forcing the gas through the Pelouze and Audouin 
extractor. 8o that while this method may give 
very efficient extraction the consumption of 
energy will still be very considerable. The most 
sa^factory method of getting the fog into a 
suitable condition for extraction, appears to be 
controlling the cooling of the gas. The design 
and arrangement of the gas mains at the .Auchen- 
geich plant are such as to make the cooling and 
detarring of the gas a very difficult matter but 
such results as I have been able to get indicate- 
that this method should be satisfactory. 

The ordinary devices used for fog extraction 
being ineffective, special methods have been 
applied, which give a much more intense scrubbing 
action. In the Simon-Carves direct recovery 
plant the heavier fog is separated in a “ Cyclone ” 
extractor into the inlet of \^ich a jet of ammoniacal 
liquor is forced. This unit acts in the same 
manner as do bends on the mains. The principal 
extractor however, -svhich removes the lighter fog 
IS a “Dynamic” .separator, the vanes of which 
revolve at high speed. The peripheral speed is 

• Journal of Gas Lighting, Nov. 10, 1914. 
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said to be over 200 ft. per seeonci. I have no 
experience of this type of extractor, nor do I know 
the details of its design. But I have passed crude 
gas at 80*^ C. through a five fan turbo-exhauster 
running at up to 2000 revs, per minute, and 
although the extraction was not complete the bulk 
of the fog present was certainly removed, and 
this exhauster was not specially designed ou the 
lines of a dynamic extractor. The result of this 
test inclines me to the view that with such an 
exhauster working on cooled gas special tar ex- 
tractors might not be necessary. The energy 
required in a dynamic extractor is said to be 1 H,P. 
per 131,000 cubic feet of gas per honr—presiimably 
mide gas passing through the separator. When 
carbonising wet dross the volume of crude gas 
produced measured at the dew point will not likely 
be less* than 20,000 cubic feet per bon. So tha)t 
ou a 360 ton plant the energy required per day will 
be about 600 H.P. hours. The method of extraction 
patented by the Otto Hilgenstock Company was 
to scrub the gas with a spray of tar. A cluster of 
sprays were used in Geimany, and were so arranged 
that any particular number of them could be used 
at once. This practice was not exactly followed 
by the Otto Company in this country. The plant 
they erected at Auchengeich has four sprays, and 
provision is left for adding two others. ’ These 
sprays can be worked singly or two sets of two in 
series. They are served by a motor driven centri- 
fugal pump, the capacity of which is 120 cubic 
meters of tar per hour at high pressure, and they 
are designed for treating the gas from 360 tons of 
coal per day. Before handing over the plant the 
Otto Company abandoned the use of tar, and used 
instead a mixture of tar and liquor. They also j 
used only one .spray. I prefer to use liquor as free 
os possible from tar and a much smaller volume 
than that given above. The enei^y required at 
^)resenbper day is 360 H.P. hours. These figures show, 
in the designer’s view, at least, the magnitude of the 
dililculty of completely removing the tar fog 
from hot gas. Other methods of extractiou are 
in use, but I will not refer to them. 

Following on the treatment of the gas as regards 
rate of cooling I have made experiments, with a 
view to saving energy, on the spray extbaotor : 
itself, varying the dimensions of same, the nature | 
of the liquid iLsed. and the pressure and volume of | 
the liquid not always, however, with gi*atifying i 
results. As you are aware, the spray is applied ; 
inside a tapered pipe wliich is uarrower at the top ! 
than the bottom : the spray and the gas both 
passing downward through this pipe or throat. 
Unless the throat is partially drowned with an 
excessive amount of liquor the extractor docs some 
work as an exhauster, and. so a considerable saving 
is effected at the exhauster proper. This shows 
that the spray is pusliing tlie gas in front of it, 
wlien, for efficient sciubbing, it sUouhl pass tlu'ough 
the gas beating out the tar particles in its passage. 
From this we conclude an excessive amount of 
liquor is being used. And a .saving in energy will 
be effected by reducing this volume provide<l we 
can suitably apply the smaller volume to get the 
same extracting efficiency. Now consider the 
action of the Pelouze tar extractor, where the gas 
divided into small streams flows against an 
Oiistructing surface. We see that the efficiency of 
extraction Nviil be determined by the fineness of tbe 
gas streams, and their relative velocity to the 
obstructing surface. It will come to the same 
thing if w’e consider small obstructing surfaces to 
be driven against the gas, with the same relative 
so dividing it into small streams. The 
elueiency will be increased if these obstructions 
are made smaller and placed clo.ser together, and 
at the same time driven faster. We would very 
soon reach the limit at which the machine would 
De practical to construct and maintain. But this 
construction we are seeking is precisely what we 


have in a spray extractor. Thus we see the factors- 
which determine the extracting power of the spray, 
and the lines along which increased efficiency must- 
be sou^t. It is to be noted this pulverising of the 
spray is quite contrary to the practice of pumping- 
i relatively enormous volumes of liquor down the^ 

; throat. The velocity of the particles of spray is 
i determined by the pumping pressure. The fine sub- 
J division of the spray is influenced by the pressure, 

I but more particularly by the design of the spray 
nozzle. While considerable evidence is available 
regarding the discharge of liquid in solid jets from 
sharp edged orifices, there does not seem to have 
been much work done on the sprays formed when 
using orifices which cause the jet to burst. Experi- 
ment is therfore required to find the type of nozzle- 
wliich will cive the best spray. It is ou the lines 
indicated that 1 have been* experimenting, and 
while the results so far are very promising, I have 
not yet got sufficient data to refer to in more 
detail. As a result, however, I am hopeful that 
efficient extraction will be got with a further saving, 
of possibly 70—90% in energy. 

Tar extraction from hot gas apart from pro-- 
ducer plants is practically limited to the 
relatively few carbonising works adapted for 
dirc<^t ammojiia recovery, but the number is. 
increasing, and 1 am convinced that before manv 
years have passeil direct ammonia recovery will 
I be almost general, at least on new carbonising 
I plants, while hot, tar extraction is an essential in. 

1 direct recovery, it is also the key factor to a further 
j lucrative possibility in cai’bonL«iug, f.c.. fractional 
collection of tar. ’ It is to be expected that in 
future the recovery of benzol and its homologiies 
will be carried out at gas and coke works to a 
greater ^tent than hitherto. This leads to the 
question what is to be tbe standard practice ?• 
Are we to distill the tar, produced m bulk by 
completely cooling the gas, for one portion, and 
wash the gas for the remainder, or will we adopt 
the more rational practice of simply washing the 
gas. and in this manner recover the whole benzol 
content in one operation ? If the latter course is 
adopted the tar fog must be removed from the. hot 
gas, and prol>Ably the ammonia recovered by a 
direct or at least somi-dircct recovery process. 
Wlien direct ammonia recovery is practised a small 
tar fraction is separated when the gas is com- 
pletely cooled prior to washing with creosote. 
This fraction consists of naphthalene together with 
phenols and some heavy naphtha. Wo have thus 
a marked step towards complete fractional collec- 
tion of tar, and it is surely a natural development 
to complete the fractional collection. It appears 
to me that all the arguments which justify the 
production of ammonium sulphate direct instead 
of through the intermediary of a crude liquor also 
justify the production of tap products in primary 
fractions \rithout the intermediary of a crude tar. 
IXirther than this, there is the question of the 
nature of the tar products themselves to be con- 
sidered. 

As I have already suggested tar has been treated 
at the carbotiisitig works literally as a by-product. 
Little or uo attention has been given in practice to 
varying the maimer of extraction for the purpose, 
if possible, of modifying or increasing the value 
of the tar products themselves. Our knowledge 
to-day of coal tar products and their relative 
proportions is limited in great measure to the 
roducts resulting from uhat is really a semi- 
estruytive process of distillation. One tar dis- 
tiller informs me that he is satisfied that dis- 
tillation of the tar increases the content of naphtha- 
lene and. free-carbon, and also increases the bulk 
of the pitch fraction. Now that the refining of tar 
constituents and the production of derived pro- 
ducts is receiving so much attention, it is surely 
of prime importance to examine our methods of 
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recovery and preliminary treatment, and see 
whether or not the highest commercial value is 
developed from this important carbonisation 
product. If the primary distillation of crude tar 
IS to be avoided we must resort to fractional 
separation of the fog from the hot gas. I have 
abeady put forward some views on fractional 
collection of tar, and do not propose to more than 
refer to it here, nor will I attempt to examine the 
effect of distillation on the tar products, but one 
or two figures relative to the subject may be of 
interest. 

The tars produced in the modern vertical retort 
differ greatly from those produced in horizontals 
and coke ovens. They in fact mark a step towards 
those produced in so-called low-temperature 
carbonisation, and to which we may soon be giving 
much more attention. In order to get some fresh 
figures I distilled under exactly similar conditions 
samples of these five tars : — 



( 

! I. 

1 

II. 

in. 

IV. 

V. 


Heavy tar from direct 
recovery plant (coke 
ovens). 

T.ar from horizontal 
retorts. 

Tar from Wilson con- 
tinuous-intermittent 
vertical retorts. 

Tar from Glover-West 

continuous-vertical 

retorts. 

Tar from WoAKlall- 
Ducklara continuous 
vertical retorts. 

Flrat runnings up to 110®C. 

% 

% 

0/ 

1 

% 

% 

Oil 

trace 

2*8 

1-3 

2-6 

3-5 

Water 

7*.0 

2*2 

1-7 

i 3-4 

7-1 

Light oil unto 210* C. .. 

1-5 

6-2 


^ 8-7 

6-7 

Carbolic oil up to 240* C. 

4-0 

13’0 

10-9 

12-9 

7-7 

Creosote oil up to 270* C. 
Anthracene oil up to 350*C. 

8*4 

9-1 

12-1 

8*0 

8-6 

Water 

— 

0*5 

Ov 

0*1 

0-6 

OU 

19-6 

20-6 

27-0 

20-4 

27-t 

Pitch 

S8'6 

i 46-0 

40*6 

4l-.'> 

37-2 

Loss 

0-9 

0-8 

1«4 

1*8 

1-5 


100-0 

j 1000 

100-0 

lOO-O 

100-0 


I. and II. contained both n.ipbthalene and 
anthracene. III., IV., and V. showed no pre- 
cipitate of naphthalene on cooling the oils. IV. 
and V. appeared to contain only a trace of anthra- 
cene, but the fraction when cold was semi-solid 
on account of the separation of solid paraffin. 
No. III. had npt so much paraffin, but had a 
distinct amount of anthracene. 


These tars so widely dissimilar are mixed at th( 
tar distillery and submitted to a uniform tre.at 
ment. It may not be practical for tar distillers tc 
deal with the different types of tar separately 
but there does seem good reason for giving their 
selective treatment, and if fractional coDection wa< 
adopted at the carbonising works each tar could 
receive the fractional separation most suited to \U 
composition. Both anthracene and solid paraffin* 
are valuable products, and well worth recovering, 
hut when the tars are mixed the one substanS 
fouls the other. Vertical retort tar, particularly 
when mixed with other heavier tars, might be 
expected to suffer more from decomposition during 
distillation, since it has not been cracked to the 
same extent during carbonisation of the coal 
Specifically light tars yield more gas when they are 
bei^ distiUed. I tested three samples of the gas 
^oh^d dunng the distillation of a 20-ton chaile 
The first sample was taken when spirit was lust 
commenci^ to come over. It was mostly ab and 
^eam and contained little hydrocarbon gases 
The other two tests were as follows ■ 


n. 

1 Still head temp. 
i 170* C. after 
10} hours firing. 

III. 

Still head temp. 

225* C. after 

26 hours firing. 

Absorption by 10% sul- 

% 

% 

pburic acid 

7-2 

15-9 

(X>*. H»S. and SO., etc... 

8'4 

20-2 

C Hn (by bromine) 

2-1 

2*5 

CO 

6-7 

3-4 


33-1 

25-9 

CH.) 

31-0 

22-9 

N» 

12-0 

9-0 

i 

100-5 

99-8^ 


• The result of combustion was calculated as if only hydrogen 
and methane were present. 

These tests are not ot much signifleance, the 
volumes ol gas not being known, but it seems 
unlikely that after 26 hours firing and at this 
temperature that the gas evolved was simply 
dissolved in the tar. 

These notes are not a comjjlete statement of the 
problem of hot tar extraction, but they are a 
record of some of the conclusions we have arrived 
at, and may be ot interest to others working on 
the same problem. 

Discussion. 


me 1 RESIDENT sam that the paper dealt 
with an important aspect of the recovery of 
ammonia by the direct process. The success of 
that process depended upon the completeness 
with’ which the far fog was extracted before the 
absorption of ammonia took place. It was 
surprising that in a works carbonising 360 tons 
of coal a day 360 horse-power was required to 
work the tar sprays. He would have thought 
that the horse-power required under these circum- 
stances would be something like five or six for a 
similar quantity of coal per day. 

Mr. R. H. Clayton asked what method was 
used to e.stimate the far tog in the gas. To get an 
accurate test ol the tar fog they had found it 
necessary to take the samples one third of the wav 
throng the main. To prevent tar fog being f ormeS 
due to further cooling, a glass tube was inserted 
into the main with the orifice pointing downwards, 
so that the tar would not drop into it from the 
top, the tube was filled with cotton wool and gas 
sucked through. .Afterwards the cotton wool was 
extracted with benzol and the amount of solid 
material calculated, allowance being made for 
the free carbon. By this method it was possible to 
test the gas in the main at the exact temperature, 
with the conditions unaltered. Working with the 
Ijvesey wa.sher at 2 in. back pressure, they had 
obtained 93% efficiency. The Pelouze apparatus 
gave 98% efficiency when worked at i in. hack 
pressure. ^ For waier-^as the highest efficiency 
was obtained with a Crossley fan, but that was 
only when the peripheral speed reached a certain 
limit. None of these, however, gave the desired 
result, as it was not possible to get a spent oxide 
tree from torry matter — it always contained 3 

Carpenter had 

called attention to, 360 tons of coal requiring 
360 home-power, were, he agreed, enorinous. 

Mr, Jv. Ma,cla.urin said that he was using iust 
now a plant dealing with two million cubic feet 
per day— that was the gas from about 20 tons of 
eoal—and the horse-power used for pumping all 
the water and all the acid liquor required, and 
running the centrifugal scrubbers, was always 
below o horse-power. His difficulty had always 
been to get anything pa.st the scrubbers at ail. 
Petrol h^ been added to increase the illuminating 
power of the gas, but aU the petrol had been 

.ftn'iSfiVioJ w® The gas left the plant 

at about 212 F. and passed throu^ two centrifugal 




Vol. XXXV.. No. 14.1 


ANNUAL MEKTING. 


783 


crubbers, 10 feet- high by 4 feet in diameter, work- 
ing at about 500 revs., and these scrubbers could 
two million cubic feet of gas per day, quite 
effectively. His own results indicated that all 
the oils and all the ammonia were extracted 
hv the time they left the second scrubber ; that 
he attributed largely to the rapid swirl in the 
scrubbers. Regarding the fractional separation 
of the oils, he had found the heavy paraffins 
had been carried forward into the second scrubber. 
Naphthalene would he even more troublesome 
to get rid of, since it would almost certainly be 
carried fo^v^’ard, and that might he the rea.son of 
the very large horse-power required in the case 
Mr. ftrves had been dealing wdth. 

Mr. PuEVES, in reply, said that in direct recovery 
processes an excessive amount of energy was used 
for tar extraction. Tlie 360-horse-po\ver hours 
which he at present found necessary was, in his 
opinion, too much. The method he used in testing 
was to collect the tar, at the fog extraction tem- 
perature, on t^htly packed wool and the efficiency 
of the different tests w’as compared by the appear- 
ance or Tveighb of the tar deposits. At no time 
had he got a test absolutely free from tar. The 
tests were made at the bottom of the extractor. 
Pog extraction became easier when the gas tern- 
perature fell below the water dew point. Mr. 
Maclaurin’s figure of 5 horse power per hour 
(equal to 120 horse-power hours per da^) was, 
in ms {iilJ. Pun'os’) opinion, high for treating the 
gas from 20 tons of coal (that being the amount 
Mr. I^irves understood was carbonised). 


THE BRITISH COAL TAR COLOUR INDUS- 
TRY AND ITS DIFFICULTIES IN WAR TIME. 

BY C. M. WHI T I 'AKER, B.SC. 

On the outbreak of war in August, 1914, the 
manufacture of coal tar colours as an industry in 
Great Britain received a sudden and unaccustomed 
attention which was almost overwhelmii^ to the 
few British chemists actually engaged in it. When 
it was realised that the trade u'as practically 
monopolised by the Germans, a perfect flood of 
ill-informed statements, exaggerations, and absurd 
suggestions were published in the newspapers and 
journals of this country. 

I will just deal briefly with some of the com- 
monest mistakes which were made with reference 
to the German coal tar colour industr>' during the 
discussions. 

The most frequent mistake \^as in regard to 
the amount of capital which the German firms were 
supposed to employ in their industry. It was 
freely stated by Members of Parliament and others 
that the capital of the German industry' ^\as 
an^dhing from one to two hundred millions. This 
was, of course, absurd, but such statements did not 
make any easier the task of those who were 
endea\'ourmg to establish an adequate. British 
industry. The export value of German coal tar 
colours throughout the world was for the year 
1913 £11,349,100; add to this the German home 
consumption at a generous estimate of £2,000,000, 
making a total turn-over of £13,349,100. The 
capital of the German industrv was £13,500,000 iu 
1913, showing that the total annual production 
was approximately equal to the capital. Those who 
talked about one and two hundred millions capital 
never ^stopped to explain how a dividend of from 
12 — 25% could be paid on this capital out of an 
annual tum-over of £13,500,000. 

Another point with which I wish to deal is the 
supposed dependency of Germany on outside 
countri^, particularly Great Britain, for many 
of the important raw materials of the coal tar 
colour industry. Such a state of dependency was 
no doubt existent in the earlier days of the industry, 
but the modem coke-oven recovery plant has 
largely altered that state of affairs, as the following 


official figures for the year 1913 of the imports 
and exports of important raw materials connected 
with the industry show. In considerii^ these 
figures I would ask you to bear in mind the fact 
that Germany’s export represents the surplus after 
all the requirements of her home industry have been 
satisfied. Starting with benzol, toluol, etc., 
Germany exported 41,287,000 kilos, and imported 
only 6,709,000 kilos. These products do not 
give much of an opening for crippling tactics. To 
these figures ought to be added 7,264,700 kilos, 
aniline oil and salts exported by Germany against 
a negligible import of 156,100 kilos. 

In 1913 Geixnany imported 4,155,200 kilos, of 
carbolic acid and exported 3,601,700 kilos., an 
adverse balance of roughly 500,000 kilos. It was 
well knOAvn by the tar distillers that the Bayer Co. 
were making an onslaught on the British 
market with synthetic carbolic acid which W'ould 
have effectively reduced the amount of pure 
carbolic acid distilled from coal tar in this country. 
It must also be remembered that Germany will 
have made enormous quantities of synthetic 
carbolic acid during the war, so that under no com- 
bination of circumstances could ite industry run 
short of carbolic acid after its experience oi pro- 
duction during the war. 

Passing on to naphthalene, Germany imported 
5,248,700 kilos, and exported 6,151,110 kilos., in 
addition to 3,106,400 kilos, of naphthols and 
naphthylamines. 

I now come to anthracene, of which Germany 
imported 1,286,000 kilos, and exported 277,400 
kilos. There the balance is decidedly again.st 
her, and it is the only important raw product for 
colour manufacture in which Geimany is deficient. 
It is the starting point for alizarin and many of 
the most important vat colours, which latter 
have added so much to the prestige of the German 
firms. It must, however, be remembered that 
bromine enters largely into the constitution of 
many vat colours, which gives Germany an effect- 
ive counter against the withholding of anthracene. 

Another point w’hich was freely discussed as one 
of the virtues of the German firms was their service 
of technical chemists to demonstrate processes 
in the dyehouse. The Germans were not alone 
in supplying that service. I have had charge for 
fifteen years of the experimental dyehouse of Read 
Holliday and Sons, Ltd., now merged in British 
Dyes Lkl. During that period we have supplied, 
and are still supplying similar technical service 
in many dyehouses of different trades. One of 
our most recent services was to show a firm how 
to get 33^^ better value out of a dyestuff which 
they had used continuously for 18 months and 
which they had been consistently running down 
the drains for that period. In peace times there 
was often a difference between the British and 
Geiman technical experts, namely, the Germans 
were given access to many places denied to the 
British. 

I now propose to pass on to the handicaps under 
which the British coal tar colour industry has 
been and is labouring. 

One of the greatest handicaps has been the 
shortage of chemists. On the outbreak of war 
I doubt if there were twenty British chemists 
who had had actual up-to-date experience in the 
manufacture of coal tar colours on the com- 
mercial scale. Of those who had had experience 
some had their energies diverted to the manu- 
facture of explosives to the detriment of coal tar 
; colour manufacture. It was an inevitable result 
of the close inter-relation between high explosives 
and coal tar colours. No complaint is made of the 
diveraon of this energy, but it requires to be stated 
as one of the definite handicaps of the industry 
during war time. There was no reservoir of trained 
chemists from which to draw, so that University 
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trained men of good theoretical knowledge bat no 
practical e:sperience have had to be taken, and 
naturally some time must elapse before they 
become ' adapted to their new conditions. The 
outbreak of this war, bringing in _ its train the 
enormous demand for supplies of high explosives 
on a scale hitherto not contemplated, illustrated 
how closely inter-related was the manufacture of 
coal tar colours and high explosives. As everybody 
is aware, the two high explosives most largely in 
use are picric acid (or trinit-rophenol) and trinitro- 
toluol. The latter requires similar apparatus to 
that which is used for making compounds like 
nitro-benzol, .so essential in coal tar colour manu- 
facture. The engineering trade has been so much 
occupied in connection \vith the supply of munitions 
that it has been difficult to get delivery of the 
plant for the necessary extensions. For the same 
reasons there has been a shortage of the skilled 
fitters necessary for the erection of the plant 
and of men to erect the necessary buildings. 
In fact the shortage of labour confronts one at 
every turn. The increases in the prices of copper : 
and lead, which enter largely into the apparatus 
used in coal tar colour manufacture, have also i 
added enonnously to the cost of such plant. 

The lifeblood of the coal tar colour indust^ ia 
sulphuric acid, fuming sulphuric acid, and nitric 
acid. It is the misfortune of colour manufacture 
that it is impossible to make any colour without 
the use of nitric and sulphuric acids, the latter 
being required in various strengths of fuming acid 
from "0% down to 20% SOj and D.O.V. These 
self-same acids are also indispensable for the 
manufachirc of the two high explosives lyddite 
and T.N.T. It is a matter which admits of no 
argument that the demand for acids for the 
manufacture of high explosives must take priority 
over their numerous industrw l uses. In that fact 
you have the greatest handicap of the British 
coal tar colour industry’, because, as is well knoum 
by every acid consumer, the supply of acids is 
nothing like cqiial to the demand. 

Ajnongst the raw or primary products of the coal 
tar colour industry the four most important arc 
benzol, toluol, naphthalene, and anthracene. 

The distribution of one of these products (viz. 
toluol) is controlled by the Government. The 
amount of toluol to be distilled from coal tar has 
ver>' definite limits, which are relatively small, so 
that the reason for this control is obvious. 
Benzol is the starting point for the marmfa»'ture 
of synthetic carbolic acid, of which so much is 
being made at the present time owing to the 
demand far outstripping the production of carbolic 
acid distilled from coal tar. This is being con- 
verted into picric acid. Benzol is also being used 
in large quantities for conversion into dmitrophenol 
from which picric acid is also being manufactured. 
■Naphthalene and anthracene a-re free markets. 
The control of one of the chief primary products 
is, however, a heavy initial handicap on the out- 
put of coal-tar colours. 

Since the commencement of tho war I have 
been in a specially favoured position to diagnose 
what is passing in the minds of many colour 
consumers. One eomnion thought which is very 
prevalent is, “ We can understand you not being 
able to make some of the German specialities such 
as Indanthreiie, Alizarin Sapphirole, etc., nor do 
we expect you to do so immediately, but we cannot 
understand you not being able to'supply such old 
colours as Bismarck Brown, BenzOpnrpurine 4B, 
etc., the constitution and method of manu- 
facture of which have been knou-n. for so many 
years.” That is quite a reasonable attitude to 
adopt and my lecture will, I think, show completely 
the reason. Such colours are not being made freely 
at the present time, not through inability of 
British chemists to manufacture them but ow ing 


to the fact that the necessary products are not 
available, since they are required for more 
important proce^es. 

The surplus of benzol and toluol which is set 
free by the Government after all their requirements 
for explosives purposes have been met, has a pre- 
ferential call on it before it can be used for general 
colour manufacture. Next to explosives it is the 
first duty of the British coal tar colour industry 
to suppfy the various colours required for the 
varied equipments of the British, Colonial, and 
Allied Governments. People outside the trade 
have verv little conception of the numerous 
colours required by the Governments ; they .vary 
from Mordant Brown and Sulphur Black down to 
Methvl Violet for typewriter ribbons and Soluble 
Blue for ink for the Stationery Office. The huge 
demand for khaki uniforms retjuired by the 
military <authorities for the equipment of the 
troops caused a corresponding demand for mordant 
vellow, brown, and green, blue, or black. The 
demand at the outset for these colours was over- 
whelming. Mordant Yellow was very scarce at 
the beginning, but the demand for this product 
has now been more than fully met. Seeing that 
salicylic acid is a constituent of all mordant 
yellows and is in turn derived from carbolic acid, 
you will rea<lily understand why it was scarce. 
Mordant Brown never caused any difficulty as the 
supply was and is more than, sufficient to meet all 
requirements. The supply of ilordant Green 
has also been very large. You may have seen 
in the scarce Press that the dyes being supplied 
by the British firms were not anything like as 
good as those of the Geiman firms, but I wish to 
state most emphatically that khaki uniforms 
dyed with mordant yellows, browns, and greens of 
British manufacturo are equally as fast to light, 
exposure, and w’ear as any similar cloth that was 
previously delivered to the British Government 
dyed with German colours. The British firms 
have every reason to be proud of their products 
for this purpose, and the day when it is necessary 
to stipulate German colours in British khaki 
specifications is past. 

Sulphur yellows, browns, and blacks have also 
been supplied in very large quantities by the 
British firms tor the cotton equipment of the 
armies such as cotton w'ebbing, tropical uniforms, 
trench capes, ground sheets, etc., and here again 
the colours supplied have not been behind German 
colours for fastness U> light, exposure, washing, etc. 
Not only have all the British requiroments been 
met, but large quantities of British-made dyes have 
been used in Australian, (J^anaclian, Belgian, French, 
Kussiau, Italian, and Serbian eejuipments. I do not 
give these facts as a handicap on the British 
indu.stry, rather is it intensely proud of its achieve- 
ments in this direction under such difficult con- 
ditions ; but I do put it fonvard as a definite 
reason why many colours have not been made 
which would otherwise have been made had nob 
the energies of the British chemists been so largely 
occupied in producing explosives and equipment 
colours. 

Now let us examine a few of the products 
derived from benzol and toluol, w^hidi are so 
important for coal tar colour manufacture, and 
you will noticte how the whole path is beset with a 
continuous demand for nitric and sulphuric acids, 
The primary step in the manufacture of coal-tar 
coloursfrom benzol is to convert it into nitrobenzol. 

I From nitrobenzol one proceeds to aniline oil and 
^Its wliichhave numerous uses. They are consumed 
in lai^e quantities for the production of Aniline 
Black on the fibre both in dyeing and calico 
printing. AnUirie oil has always been most 
extensively made in Great Britain, so that the 
shortage is not due to any lack of manufacturing 
experience but mainly due to shortage of acid. It 
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would be tedious to detail all tbe uses of aniline 
oil but it enters into the manufacture of numerous 
colours, including Acid Orange, acid blacks, acid 
reds. Magenta, soluble blues, nigrosines, and 
indulines, whilst in the form of dimethylaniline 
it is required for the important basic colours 
Auramine, Methyl Violet, Methylene Blue, and 
Malachite Green ; [it has also been largely supplied 
for munition purposes. p-Nitraniline is a very 
important derivative of aniline obtained with the 
aWof the inevitable nitric and sulphuric acids. 
It is consum^ in large quantities for the pro- 
duction of Para Red by the cotton, calico printing, 
and, paint trades, whilst it enters largely into 
the * production of many important colours, 
including blacks ; it is also extensively used for 
coupling on the fibre with suitable direct cotton 
colours ; it is, in addition, the intermediate stage 
in the production of p-phenylenediamine, which 
is used in colour manufacture and by the fur trade 
for producing a black on furs. Aniline is also the 
starting point for phenylglyciue, which is the 
primary product for one of the two processes 
used on the lai^e scale for the production of 
synthetic indigo. 

' Bv the alkaline instead of the acid reduction of 
rdtrobenzol, one arrives at benzidine, which is 
such an important base for the making of a large 
number of the popular direct cotton colours, such 
as blacks, blues, greens, violets, oranges, etc. 
Benzidine base has been made in this country in 
normal times, so that here again the present 
shoi-tageis not due totbeinabllity of British chemists 
to manufacture the product, but to inability to 
get a sufficiency of the necessary materials. 

Another important product from benzol is di- 
nitrobeiizol, which is the starting point for m- 
nitraniline used in wool colours, and m-phenyl» 
enediamine. This latter product is of the utmost 
value in colour manufacture and enters into the 
constitution of numerous important colours such 
as 

Mordant browns for wool which, have been used 
in enormous quantities for military uniforms ; 
sulphur browns for cottons, which have been 
extensively used in the dyeing of all cotton khaki 
equipments, such as tropical uniforms, cotton 
webbing, etc. ; it is also required for direct cotton 
blacks and browns, Chiy soidine, and' Bismarck 
Brown. You will therefore see that this pioduct 
is in enormous demand, whibit it must not be 
forgotten that the production of the equipment 
colours must take precedence of all other colours. 
This is the explanation why such common colours 
as Bismarck Brown, Chrysoidine, and cotton blacks 
and browns are in such limited supply ; again 
not due to the inexperience of British chemists 
but to lack of the necessary products. 

Another product from benzol which is of the 
highest importance is dinitrophenol. This pro- 
duct is used in the manufacture of sulphur coloure, 
which are consumed in enormous quantities in 
peace time and which havQ been used so largely 
in Government equipments. It is fortunate for 
the cotton trade in particular that the manu- 
facture of this important intermediate product 
and of sulphur colours was so firmly established in 
this country prior to the war. I do not think it is 
an exaggeration to say that sulphur colours have 
been pr^uced in lai^er bulk than any other class 
of colour since the war broke out. The prcKluction, 
huge as it has been, has not been enough to satisfy 
the legitimate requirements of the trade, but here 
again the shortage has not been due to lack of 
experience or plant, but solely to lack of material 
and labour. 

It is fortunate for this country that the manu- 
facture of dinitrophenol was firmly established, 
because it has been used in an alternative prwess 
for the manufacture of picric acid other tlian direct 


from phenol ; it has therefore increased the pro- 
duction whilst easing the pressure for synthetic 
phenol. 

The amount of phenol dbtilled from coal tar 
being utterly inadequate for tlie amount of picric 
acid required by the authorities, large quantities 
have h^ to be made synthetically by caustic 
fusion of sodium benzcne-monosulphonate. 

Carbolic acid plays a most important part in 
colour manufacture and the shortage of this 
product has been a very great handicap to the 
colour industry. Phenol enters directly into many 
colours, and is one of the genei'ators of Chryso- 
phenine, the direct cotton yellow which is so 
lai^ely used and has been so badly missed. 

o-Nitrophenol, which on methylation ami 
alkaline reduction yields dianisidine, is another 
important derivative of phenol because dianisidine 
is the base for Cotton Sky Blue, the absence of 
which has caused much inconvenience to cotton 
dyers and has caused famine prices to have 
been paid for any existing stocks of this colour. 

Salicylic acid is another important derivative 
of phenol both from a medicinal and a colour 
point of view. It was not made in this country 
prior to the war, but its manufacture is now firmly 
established. It is largely used both medicinally 
and in the manufacture of colours of the highest 
importance, including fast chrome blacks, reds, 
oraches, and yellows, also direct cotton reds and 

reens. The great shortage of these colours has 

een influenced by the scarcity of this product 
due to the phenol being required for the manu- 
facture of explosives. 

The other derivatives of benzol which I propose 
to mention are resorcinol, made by the caustic 
fusion of bcnzoncdisulphonic acid ; this product 
enters into the constitution of many direct cotton 
colours and also colours of the Bhodamin class ; 
another derivative is chlorobenzol from which 
are derived some of the fastest chrome colours for 
wool extant, amongst which may be mentioned 
the fast chrome blacks .w’hich are' fast to potting. 

In the manufacture of picric acid for explosives 
purposes it is inevitable that some is produced 
which will not pass the Government specmcations. 
This is liberated by the Government tor the 
purposes of colour manufacture. For the last 
fifteen years picric acid has played an important 
part in colour manufacture. 

Tohml is of vital importance as a starting 
point for colour manufacture, and the restrictions 
on its use are responsible for the lack of many 
colours which are absoluteh* essential for the 
dyeing trades. Ortho^ and para-nitrotoliiol are 
obtained by direct nitration of toluol. From 
c-nitrotohiol tolidine base is obtained by 
alkaline reduction, and from it are made many 
direct cotton colours of large consumption. I 
will content myself with mentioning one, viz. : — 
Benzopuipiirine 4B. This is the reason why such 
a common and popular colour is not being made 
.at the present time. 

There ftas' been a great dearth of direct cotton 
yellows in the colour market, but the reason is 
very simple. In peace times there were three 
mam classes of direct cotton yellows used, viz. ; — 

1. Clirysophenine, w’hich is made from diamino- 
stilbenedlsulphonic acid (a toluol derivative) 
coupled with two molecules of phenol and the 
product ethylated ; both the products are required 
for explosives, hence no Chrysophenine. 

2. PrimuUne and the fastest class of Direct 
Cotton Yellow which are derived fromdehydrothio- 
p-teluidine ; these require p-toluidine. 

3. TheSunYellow or Stilbene Yellow class which 
require p-nitrotoluol for their manufacture. 

The direct cotton yellows foim an excellent 
example of the handicap imposed on the coal tar 
colour industry by the diversion of toluol for 
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explosive manufacture. The last two classes of 
yellow have always been extensively made in 
Great Britain so here again the plant and experience 
is available but not the material. 

Toluol derivatives are also required for the 
manufacture of sulphur blues and greens ; this 
accounts for the hmited supplies available, which 
are insuflicierit to meet the legitimate demands 
of the trade. Toluidine also enters into the 
manufacture of Magenta and Safranine which are 
so largely used in the paper trade amongst others, 
whilst Rosaiiilinc is also required for the manu* 
facture of Soluble Blue so kee^y desired by the 
shoddy trade. Here again the experienced 
chemists and the plant are available for all these 
colours which were made in Greet Britain in peace 
times but the material is now lacking. 

Dinitrotoluol leads to m-toluylenediamine, 
which is so largely used as a developer for 
diazotised cotton blacks and as a component 
of direct cotton, oranges and blacks. 

Among the other derivatives of toluene which find 
extensive application are benzyl chloride, benzal- 
dehyde, and ethyl- and methyl-benzylanillnes. 

I now pass on to the last mother product with 
which I propose to deal, viz., naphthaleue. 

The uses of naphthalene in colour manufacture 
are multitudinous, hut I only propose to deal 
with those derivatives of major importance. 
Naphthalene has no limiting restrictions on its 
sale like benzol and toluol. 


Naphthalene hag four primary derivatives, viz. 
a- and ^-naphthylamine and a- and /S-naphthol 
of which the a-naphthylamine and /i-naphtho 
are the more important. a-Naphthylamim 
has always been largely made in this country 
^•Naphthol used to be made in this country bul 
was not being manufactured on the outbreak ol 
war. The manufacture hag now been resumec] 
and there are several naphthol plants on various 
scales working in this country at the present time. 

a-Naphthylamine is a most important con* 
stituent of acid blacks,- chrome blacl^, and 
sulphoncyanines— all three classes of colour of 
enormous bulk consumption. 

Naphthionic acid, the 1.4*m.ono3ulphomc 
acid of a-naphthylamine, is largely used in 
the production of reds, both, acid and direct 
cotton reds • it enters into the constitution of 
Benzopurpurine 4B. Neville and Winther add, 
the 1‘4-monosulphonic acid of o-naphthol, is 
ateo of considerable importance in the manufacture 
of acid reds and direct cotton blues. 

^-Naphthol is itself used to an enormous 
extent m what are known as the insoluble azo or 
ice coloui-s such as Para Red, Naphthylamine 
Claret, etc., whilst it is also lai^ely used as a 
for the ingrain colours on cotton. 

The nmnufacture of large qnantities of naphtha- 
lene derivatives is not limited by any shortage of 
naphthalene, but it is seriously" limited bv the 
shortage of ^Iphuric and nitric acids. 

The following four acids of the highest importance 
require fuming acid in their commercial production 
1 o ■ Aminonaphtholdisulphonic acid 
^ Hacks, cotton blacks, 

cotton navies, and cotton blues. 

Chromotrope acid. Dihydroxynaphthalenedisul- 
phonic acid 1 : 8 ; 3 : 0 ; used in producing a full 
range of acid reds of easy levelling powers and 
good fastness to light which by treatment with 
bichrome are turned to fast navy blues. 

Gar^a acid. Aminonaphtholsiijphonic acid 

not.Wv cotton coloura, 

notably the BH class of blacks. 

Aminonaphtholdisulphonic acid l-8-2'4- 
used in the production of bright blues. ' ' ’ 

the follow-ing important acids do not require 
fumng ac^d but may be made with ordinary sul- 


Phenyl peri acid. Phenyl-a-I^aphthylamme-^• 
sulphonic acid : used for sulphocyanines. 

G salt, ^-naphtholdisulphonic 'j used for 
acid 2:6:8: I scarlete, 

B salt. /S-uaphtholdisulphouic | bordeaux, 
acid 2 : 3:6 / etc. 

I have not touched on anthracene and the 
alizarin and vat colours, the manufacture of which 
has not up to now been developed in this country 
except the manufacture of Alizarin Orange, Red, 
and Blue. Here nature has imposed an addi^onal 
handicap on development, due to the fact that 
practically all the bromine originates in Germany, 
Bromine is largely used in this branch of colour 
manufacture. 

I have now finished what must have appeared 
to many but a mere catalogue. However I have 
felt it necessary to show the large number of 
products which are required in the coal tar colour 
industry before a start can be made with colour, 
and to give an adequate idea of the handicaps 
which the state of war hag imposed on the coal 
tar colour industry. The shortage of acid in thitf 
country is in course of being rectified, and there is 
no after effect of the war which may be prophesied 
with more certainty than that there will be an 
abundant supply of acids in peace time. Plant 
for the manufacture of colour on a scale never 
hitherto attempted in Great. Britain is being 
erected as fast as is humanly possible. Research 
also is being organised on a scale hitberto not 
attempted, so that the neglect of research may not 
in future be counted against tbe British Jfims 
as one of their sins of omission. Tn fact when the 
colour consumers of this country come to weigh 
the efforts which have been made for them Dy the 
staffs of the colour firms of this country — from 
the directors down to the humblest colour tester — 
they will, I think, be amazed at the success of 
those efforts. The present time does not allow 
of this to be done because calm judgment cannot 
be formed when the minds of the consumers are 
distracted by the shortness of supplies. It may 
be of interest to mention that it has been necessary 
in Germany ^ advertise for j>-nilranilino in 
the technical journals, which shows that colour 
supplies in Germany are far from normal. 

The t-ask before the British industry is inestim- 
ably difficult because you will no doubt be aware 
the Germans have formed a huge combination 
with eleven luillions pounds sterling capital to 
light the British efforts, which at first they treated 
jdth contempt. On what lines the Germana will 
be allowed to compete, the future will decide. 
This opposition is most formidable, formed as it 
is of the great German colour firms with 
forty years experience behind them. Nevertheless 
the British chemist is being given a chance for the 
first time to fight the German chemist with 
anything like equality of opportunity. Speaking 
for my own colleagues, we \velcome the fight in 
order to show that British chemists are equal to 
Geiman chemists, I have little doubt but that 
the other chemists engaged with other firms do so 
likewise. 


iignt wiJt be a stiff one — none know this 
better than those few British chemists who battled 
against the Germans in peace times. In the past 
the British firms fought in a very antagonistic 
atmosphere ; m this respect some scientific 
societies were not entirely free from blame. Let 
us have a sympathetic atmosphere in future i 
let authors who read papers on colours illustrate 
their experiments with British colours. They will 
hud samples just as readily furnished by British 
firms as by German firms. What the British 
mdiistry require is sympathy and patience— the 
handicap of forty years is sufficiently heavy to 

dn nnt Criticism 

do not let it be destructive criticism— anyone can 
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fumisli tliat — but let it be constructive criticism 
founded on knowledge. 

Discussion. 

The President said that the paper was to be 
regarded as being an authoritative answer to the 
criticisms which had from time to time been 
levelled at the organisation responsible for making 
up our dye deficiencies. It was interesting to 
learn that the difficulties with which the manu- 
facturers were confronted did not arise from their 
lack of knowledge or from their want of skill, 
but almost entirely from the fact that the primary 
producte, the coal tar distillates, were required 
for thb purposes of the Army and Navy. 

Air. H. N. Morris said that no reference had 
been made to the valuable assistance that had 
been given this country in the supply of dyes by 
the Swiss manufactureis. He suggested that 
something more might be done in the way of 
co-operation with the Swiss manufacturers, who 
liad had so much more experience than we had 
in. this industry. We could not expect forty years’ 
experience to he acquired in one or two years. 
Mr. Whittaker had referred almost exclusively to 
the German competition, but he pointed out that 
after the war we should have very serious com- 
petition from America, and possibly from Japan. 
.-Vnierican manufacturers had been able to take 
full advantage of the shortage *oC colours and 
intermediate products in this country and had 
been free from war taxation. Some of them had 
been, and were still WTiting of! out of the extra- 
ordinary profits made out of consumers in this 
country, all their capital expenditure, so that 
they would be in a very strong position as com- 
pared with our manufacturers. M r. Whittaker had 
referred to very valuable work done in synthetic 
(lyes such as Bismarck Brown, Chrysoidine, 
Indulines, etc. ; it was true these colours were 
being used in large quantities, but he suggested 
these would not be permanent products. Nowadays 
consumers would use any dyestuffs they could 
obtain. These were nob the coloure tnat the 
Germans made a profit out of ; their large profits 
were made out of patented colours. What would be 
the position at the conclusion of the war with 
regam to all the patents for the best of the colours ? 
When the patented colours come on to the market 
again they would be in great demand, and most of 
the colours now being made would be almost 
unsaleable. Immediately after the outbreak of 
the war it had been proposed to our Government 
that if they would grant the use of all enemy 
patents in this country, either free or with a 
reasonable royalty for the duration of the war, and 
for a certain period after the war, the manufacturers 
in this country would lay down plant and put 
capital into the industry, and there would be no 
need of any Government subsidies. This proposal 
had not been adopted. He agreed with Mr. 
Whittaker that German chemists were not better 
than University trained British chemists : their 
only advantf^e was that they would work for a 
much lower salary. The question of intermediate 
products was of the highest importance, and 
co-operation among manufacturers of these 
products w’ould be necessary to prevent over- 
production. Unless we had adequate oiganisation 
and co-operation between manufacturers both of 
colours and of intermediate products, and unless 
we had more equitable arrangements with regard 
to patents, we were in danger of losing the industry 
again after the war. 

1 Thompson said that a licence could 

• to w^ork enemy inventions patented 

S u j applying to the Board of Trade. 

We had done so in a number of cases and thought 
no difficulty. Further, it was invariably 

nerstood that those licences wore to continue 


practically for the life of the patent afterwards, 
so that there need be no fear tlmt a license would 
end when the war ceased. 

Mr. A. G. Bloxam said that the present position 
was that the licence was to last until the end of 
the war and then, if necessary, it was to be re- 
considered with the view to adimsting any question 
of royalty as might seem fair between the parties, 
but that condition, as he understood it, would 
depend upon the behaviour of Germany with 
regard to German patents owned by Britishers. 
If Germany would not adopt the same attitude 
and continue the licence on what was determined 
to be a fair royalty, the British Patent Office 
would refuse to reconsider the licence, which 
would therefore continue throughout the life of 
the patent. 

Mr. W. P. ••Thompson thought there was no 
doubt that when the time came the question 
would be not as to whether the Germans would 
reciprocate, but whether the English would 
reciprocate. 

Dr. A. Ree disagreed with the remarks made 
by Mr, Thomp.?on. One of the principal reasons 
why our industry’ in aniline dyes and similar 
products had suffered was the fact that our patent 
laws had favoured Germany rather than this 
country. From the beginning some of the ablest 
of our patent agents and some of the most eminent 
of our lawyers had been specially retained by 
CJerman firms to help them. We had suffered 
from that for a great many years, and he was very 
sorry that, under present * conclitions, after the 
experience they had had since the war began, 
Mr. Thompson should make a statement which he 
considered to be contrary^ to fact, viz., that our 
Patent Office had been the reverse of conciliatory 
and that Germany, on the contrary, had done 
everything to tiy and meet us. At the time of 
the agitation which the Manche.ster Chamber 
of Commerce had conducted for many years, they 
ha4l .an amount of opposition on the part of certain 
professional elements which had done an infinite 
amount of harm to this country. If they had 
been able to carry’ out the proposals made by 
Manchester some 15 or 20 yeai*s ago he was certain 
that many of the difficulties they had met with 
since the war broke out in regard to the supply 
of c'olours, high explosives, etc., could have been 
avoided. Compulsory working would have been 
the best way of dealing with the situation. Alterna- 
tively he was satisfied that, IE w’e had followed the 
example of Switzerland 30 or 40 years ago and 
granted no chemical patents, it would hav’e been 
the best thing for this country’. The Swiss in the 
early days of the aniline colour industry had been 
helped very much by’ the fact that they’ were able 
to use any inventions without paying royalty. 
He understood that it had been largely’ owing to 
pressure brought by the German Government 
on the Swiss Government that the Swiss had 
finally introduced a patent law. 

3Ir. R. D. PuLiAR said that, as a member of 
the Users Committee which had had a good deal 
to do with the Government action in promoting 
British Dyes, Ltd., every possible method of doing 
this was most fully and carefully considered. 
The proposal about patents did not come before 
that Committee, but every suggestion brought 
before the Committee had been most carefully 
considered. The question of dye patents was only 
a very small part of the proposals for protection 
which had been brought before the British Govern- 
ment. It had been said that dye manufacture was 
a key industry, and ought to be treated as an ex- 
ception to the ordinarily accepted policy of the 
Government, but it w as necessary to take a wider 
view than that. It was impossible to protect the 
dye industry by itself. Had that been done, 
there would have been a number of other industries 
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asking for siinilar privileges, and that would have 
been a difficult situation in view of the many com- 
plicated questions arising out of the w^. 
seemed to Him that if British chemists and Bntidi 
dyers could not proceed on excellence they coidd net 
proceed at all. As a user he would only too 
glad and too willing to give every possible prefer- 
ence to British dyes, but a mere tariff to shut out 
German dyes would not, in his opinion, produce 
the desired result. It would only give rise to a 
series of complications and difficulties which 
were not now foreseen. If British colour manu- 
facturers got a fair field and no favour they would 
be able to hold their own at least. It ought to 
be generally known that British dyes had actually 
been sold in Germany previous to the w^ar. Com- 
plaints had been made about the quality of dyes !, 
that had been issued to the trade by certain 
British firms ; he thought it was not fair in war 
time to expect the exact standards which had been 
a feature of imported colours. 

Mr. W. F. Cooper asked what was going to 
happen to British Byes, Ltd., after the war. What 
sar^iard had they that after the war they would j 
be able to continue — at least without a consider- 
able subsidy from the Government ? There was also 
the question of the supply of bromine. The 
Germans had the power to make suchregulationsas 
they liked with regard to the supplj of potasli or 
bromine. 

Mr. J. K. Hirx said that if w*e were successful 
in the war we could make terms one of which 
might be to impose a tax on German industry. 

Mr. Fryer said that German and Swiss manu- 
facturers took a great deal of pains to find the 
exact tint necessary in each industry, whereas in 
the past their experience had been that the Britisli ! 
colour makers had only offered a certain standanl 1 
product. Continental producers would send a | 
range of 10 or 15 samples, with a notification that if 1 
they did not suit would be prepared to go ! 
further into the subject, and if a sample of the raw ' 
material were submitted they would find out the ■ 
most suitable dye for it. | 

The President said that one of the most 
important matters with which the Association of 
Chemical Manufacturers W'ould have to deal would 
be the mutual arrangeirient of the manufacture of 
intermediate products and others of a similar 
charac’ter. The suggestion of Mr. Jlorris was an | 
-appropriate and practical one. It would be 
necessary to decide which were the firms that in | 
respect of plant and other advantages were in the ' 
best position to make these intermeiUates eccnomi- | 
cally. They would have to be encouraged to j 
manufacture in competition with the cheap supplies | 
<’oming from elsewhere, and that elsewhere, as \ 
Jlr. !\forris pointed out, was not only Germany, i 
:One large firm of colour makers had Just recently 1 
made arrangements to establish themselves iii j 
Switzerland. He did not see how cases of that ! 
kind were to be met, where an industry was 
■established in a friendly country. 

Mr, TVhitta^ji, in reply, expressed the opinion ; 
that co-operation would lead to the formation of 
trusts. It w'as not through any oversight that 
he had not mentioned the Swiss manufacturers, 
but his subject was the difficulties of the British 
wal tar colour industry. It was the simple 
•colours, to wliich Mr. Morris had referred, that 
the trade wanted now ; these colours had a | 
^ry laige consumption and w^ere nob patented. 
He was inclined to support Br. Kee on the subject 
■of patents. He had had experience of the 
difficulties and obstacles put in one’s way by the 
German Patent Office. They referred one to 
references in books about fifty years old and they 
«aid the invention was covered by subjects which 
seemed to bear no relation to the dye. The service 
of British colour firms had been criticised to their 


detriment as compared with others. His own 
experience had been that many tos had given 
prSerence to the foreign manufacturera, hut they 
honest that after the war that would be different. 


THE 


PRODUCTION 

affected 


OF ALKALOIDS AS 

by the war. 
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For some time after the outbreak of hostihties, 
alkaloids and other flue chemicals which were 
chiefly produced in Germany found their way into 
the United Kingdom, through the neutral countries, 
including America. Sivitzerland, which does a 
considerable manufacturing business of her own, 
is in a favourable position for sending into Italy 
things which have really been produced in Germany. 
Bv this time, no doubt, such indirect importation 
has been reduced to a minimum and we are mainly 
dependent on what we make ourselves, or import 
from allied or friendly countries. The con- 
spicuous effect of the war on the production of 
.alkaloids in this country, has been to greatly 
increase the demand for, and therefore as far as 
possible the output of, those articles which British 
maniifacturcrs were already producing. Presum- 
ably the same holds true of manufacturers ni 
allied and neutral countries. This increase has 
been mainlv caused by the exclusion of Germany 
as a source of supply. Although Britain has for 
long been a producer of opium alkaloids and 
quinine, and more lately of caffeine, strychnine, 
emetine, and veratrine, Germany has been n 
larger manufacturer of all these bases, except 
morphine, while the preparation of atropine and 
most of the rarer alkaloids has been alraost 
entirely in German hands. But the medical 
requirements of the Army are also responsible 
for the increased demand. Comparing the prices 
of alkaloids in May, 1911, with those of -May, 1910, 
we find .a rise in every instance, varying from 63 
in the case of morphine hydrocliloride to 700“;, 
in the case of atropine sulphate, the average 
increase of price in eight of the more important 
•alkaloids being 237 "o. Atropine has scarcely 
been made in appreciable quantity in this country, 
and Belladonna root is scarce and dear. It has 
been reported that the Hyoseyamus muticia 
grown in Egypt and India yields 1% of alkaloid 
and over. If a sufficient supply of that drug 
could be imported, it would be an additional 
inducement to British manufacturers to take up 
the preparation of atropine. On the other hand 
there is no scarcity of opium, or of cinchona 
bark, or of nux vomica. It is only in a few 
instances that there is difficulty in getting the 
raw material. Tlie use of emetine has greatly 
increased of late, a fact w’hich is explained by the 
extended administration of the alkaloid for treat- 
ment of dysentery. The war is responsible for 
the rise in cost of freights, and for the enhanced 
price of many of the necessary solvents, the 
Government having eomm.andeered or limited the 
supply of several of the latter. These are among 
the causes of increased prices. 

According to the best information availahle, the 
making of alkaloids in this country, which were 
formerly made almost exclusively in Germany, 
has not as yet attained considerable proportions. 
Manufacturers are fully occupied with supplying 
the increased demand for their standard products. 
With a reduced staff and a limited supply of 
labour, the conditions are not favourable for 
embarking on new processes. The difficulty in 
obtaining dehvery of newly-devised plant is 
another obstacle. At the same time, there is 
doubtlres a good deal of laboratory work being 
done with the purpose of taking up the preparation 
of alkaloids and other compounds as soon as 
conveniently practicable. In the near future. 
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many compounds which we have been accustomed 
to import from abroad, will be prepared in British 
works. 

It has been suggested, and the matter has been 
discussed in some of the journals, that we ought 
to do more in the way of growing medicinal plants 
in this island. I believe many individuals have 
been making private experiments in their own 
gardens, bub nothing of an extensive nature has 
yet been done. Our climate and soil do not seem 
tc be well suited for almost any of the alkaloid- 
yielding plants. 

Seeing that some of the alkaloids have been 
svnthesised, it naturally occurs to one that the 
present time would be very favourable for the 
production of such of those as are in brisk demand. 
With atropine selling at 170 shillings an ounce 
and cocaine at 23 shiUiz^, the time seems oppor- 
tune for the artificial preparation of these bases, 
should a practical working process be known. It 
is an interesting fact that there is no such synthetic 
alkaloid in the market. There are evidently 
difficulties connected with the complexity of the 
process, expense of materials, or the poverty of 
the yield, which prevent the published methods 
giving remunerative results. If the artificial produc- 
tion of those highly -priced alkaloids cannot be made 
a financial success, it seems very unlikely that 
morphine and quinine, with their more compli- 
cated structures, and much lower prices, could 
ever be produced at a paying cost, even should the 
secret of their synthesis be discovered. Notwith- 
standing much elaborate and ii^enious research the 
synthesB of the two most important alkaloids 
remains still unaccomplished. Bub while the 
synthetic preparation of the natural alkaloids 
remains a matter of academic interest, useful 
results have been obtained in the discovery of 
substitutes having a comparable if not equal 
pharmacological value. Thus the phenylglycolyl 
ester of mcthylvinyldiacetonalkamine is used as 
substitute for atropine under the name euphthal- 
mine, and has a strong mydriatic action. Cocaine 
is the benzoyhnethyl ester of eegonine. Hydroxy- 
acids having a similar constitution to eegonine 
having been prepared, it is found that when con- 
verted into benzoylmebhyl compounds, they 
pioduce local ancesthesia like cocaine, and are 
known as eucaines. One of these is the benzoyl 
ester of vinyldiacetonalkamine. It is the lactate 
of this base which the Pharmacopoeia includes 
benzamine lactate. But the synthetic anaesthetic 
which is proving of most general value is novo- 
caine Ip-aminobenzoyldiethylamino-ethanol 

hydrochloride). Scarcity of any of the natural 
alkaloids must tend to increase the use of synthetic 
substitute, if they are at all comparable in action. 
Wherefore one effect of the war is to act as an 
indirect stimulus to the production of artificial 
alkaloids. 

THE MANUFACTURE OF SYNTHETIC 
MEDICINAL CHEMICALS AS AFFECTED 
BY THE WAR. 

BY FRANCIS H. CARR. 

For two years now we frequently have been met 
by the question “ Why do we not manufacture 
this or that in England ? ” ; and in no other section 
of the wide field of Industrial Chemistry has the 
question been as persistently or as pertinently 
asked as in that of Synthetic Organic Drugs. 
Although it is not my intention to attempt to 
deal with the answers given to this question, nor 
should I expect the members to bear with me if 1 
did, it may be recorded to the credit of English 
chemiste tnat even in the case of very complex 
organic compounds they have rarely, if ever, 
replied with a now posmmus. 

It of course, incorrect to suppose, as many 
nave done, that no synth^c organic drugs were 


manufactured in this country before the war. 
One might mention the names of firms who were 
already doing important business on these lines ; 
chiefly, however, these firms manufactured drugs 
requir^ ia small quantities, and in the selling of 
wmch there happened to be little or no competition. 
Of the importont drugs which were not manu- 
factured here one may enumerate the following : — 
antipyrin, aspirin, salicylic acid, phenacetin, 
chloral hydrate, salol, phenolphthalein, saccharin, 
veronal, sulphonal, trional, eucaine, and novo- 
caine. When we consider that the total imports 
of products of this class amounted then to the 
value of over a million pounds annually, we must 
admit that we were doing a very small proportion 
of business in tbis country. 

When war broke out the situation was by no 
means easy, but its necessities evoked an enei^etic 
response. Mar)y difficulties have been encountered 
such as that of obtaining a sufficient number of 
trained men, both chemists and engineers, that of 
procuring plant, and above all the fact that in 
practically all large concerns the works organisation 
has been employed at least in part in maJdi^ 
supplies peculiar to the needs of the war. In 
view of these disabilities the achievements 
have been both remarkable and substantial. 
In many instances manufacturers, assisted by 
prices, have not only produced the substance-s 
required, but have done so in good yield and of 
gool quality. But this fact alone is not sufficient 
to ai^e the case for any established commercial 
success, because in many instances it is necessary 
for such success that the by-product of some* other 
chemical manufacture should be available at a 
low cost, and this other manufacture is not yet 
in all cases established here. 

Also, intermediate products which arc required 
in la^er amounts for other manufactures, par- 
ticularly dyes and photographic chemicals, are 
required for synthetic drugs in smaller quantities. 
Economic manufacture only bo established 
in such instances when these intermediates are 
produced on a larger scale for all consumers. 

Notwithstanding these aspects, we may say 
I that an industry already developing before the 
I war has since grown to consideraole proportions. 

! Organic antiseptics, antipyretics, sedatives, local 
ansesthetics, and diuretics of purely English 
manufacture are now available to medical men. 
How great the need of them was, is proved by the 
extraordinarily high prices which have ruled. 

The time is not ripe for entering into details of 
the exact extent of the present development ; at 
least we know that it is substantial, giving evidence 
of great vitality, and that for its own sake as an 
industry, as well as for reasons of British national 
independence, it must be proceeded with and 
preserved. Nevertheless, the development has 
been that of an exotic, and we are confronted with 
the problem of deciding by what hardening process 
the new growth can be rendered suitable for the 
free air of an open market. 

It is axiomatic that an industry requiring so 
! much skill on the part of its workers, so much 
i experience in direction, and so much perfection in 
machinery and detail, will need in the b<^nniT^ 

; very careful attention before being turned into 
the playground among the bullies of competition ; 
i but it must be fitted for this playground as soon 
! as possible, and when it gets there we must ensure 
that the prefects take every care to secure the 
newcomer fair play. 

Germany’s huge^sugar industry was built up 
; lai^ly as a result oYwar, on account of Napoleon’s 
; edict closing ports to British products. It was 
fed hy State subsidies from the time of Frederick 
i the Great. We cannot help reflecting how in- 
i valuable the ability to manufacture sugar has 
i been to Germany in this war, quite apart from its 
: economic value. 
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Is it too much to beUeve that of very much 
greater importance to the State 
synthetic organic industry of 
but consider the progress of synthetic 
during the past half century m conjunction witb 
suchachievementn as the large scale pr^uction of 
synthetic ammonia; indigo, 
imagination is fiUed.with pictures of thepotentiabty 
which awaits the organic industry of the futu^ 
We chemists know that the power we are to-day 
fighting in Germany is largely chenueal power. 
Convincing proOf of this wUL be available when, 
after the war, we shall be enabled publicly to 
demonstrate the almost incredible extent to which 
chemical science has played a part in both offensive 
and defensive warfare, as well as in the supply of 
the necessaries of life. The perils to which our 
initial technical inferiority to Germany expos^ us 
should surely carry conviction to the rulem of this 
nation. It will not do so unless assisted on our 
part by the reiterated expression of our faith. 

public memory is apt to be short, arid it may 
readily be forgotten how profoundly we were 
affected at the outbreak of war by our dependence 
on external sources for supplies of organic medicinal 
chemicals. 


Even though medical science is as yet merely m 
the earliest stage of its development, it is in a 
laige measure reliant upon synthetic chemicals 
for the relief of painand for the cure and prevention 
of disease, as well as in surgical treatment. The 
substance salvarsan affords a powerful illustratmn 
of our dependence upon, Germany before this 


war. 

Syphilis is a scourge following in the wake of 
every war, and salvarsan is the drug of greatest 
importance in its treatment. Except for the 
immediate intervention of Messrs. Burroughs 
Wellcome and Co., in England, and of Messrs. 
Poulenc Flares, in France, the Allies would have 
been at a great disadvantage in having no supply 
of t.big potent remedy. Yet, important though 
chemical science Is to-day in the treatment of 
disease, its present importance is not comparable 
with that which awaits it when pharmacology has 
advanced but a few steps further. Our industries 
must keep pace with these advances. No longer 
can we be satisfied to be externally dependent for 
supplies of vital importance. The war has — not 
too soon — removed the scales from our eyes. 

The opportunity is unique. Great Britain, the 
home of coal-tar and the birthplace of cheimeal 
industry, is at least as favourably situated as any 
country for the manufacture of organic chemicals. 
Furthermore, if given time, the industry can be 
established upon a basis of complete independence 
suitable for the conditions of free trade. But it is 
our duty to admit frankly to-day that some form 
of protection is of vital necessity during the coming 
ten years, while we develop a complete organisation 
and rectify educational shortcoiiung.s. Without 
t,hk protection, what has already been accom- 
plished will rapidly and completely be demolished 
by competition from abroad. There can be no 
doubt that the industry unprotected would 
become the butt of German heavy artillery, and 
would suffer even greater damage than did dyes, 
glass, chlorine, etc., before the war. 

The recent announcements of the combination 
of all leading German chemical works will not 
have escaped attention — a declaration of war on 
the chemical manufacturers of this and the allied 
countries is definite and unmistakable. Enough 
is known of German methods to make it obvious 
that for no object will German industry and 
organisation, directed from the behest quarter, 
and financed from the nation’s purse, be more 
ruthlessly employed after the war than to recover, 
consolidate, and extend the hold formerly 
possessed over the world’s chemical industries. 


In fact the successful prosecution of this object 
will be recognised by our enemies to be one of 
greater material importance than the recovery of 
her lost colonies and European territory. 

Important though protectiou is, nothing Is more 
certain than that without similar comDination, 
organisation, and national assistance no form of 
protection wiD, by itself, enable the British chemical 
industry to hold its position in the world’s markets 
and eventually in ite own. 

No opportunity should be lost of impressing 
upon the nation and its rulers the fact that the 
possession of a powerful and self-contained chemical 
uidustry is of the same degree of importance as 
that of a great engineering industry has proved 
to be. 

We must not content ourselves with educational 
reforms and grants in aid of research, desirable 
though they are, alone they will avail nothing. 
Our conservatism, as a nation, affects the question 
doubly, for our capitalists and bankers have little 
ability to face failures without rebuff and dis- 
couragement, while at the same time we require 
the pressure of necessity, such as arises from pro- 
liibitiug imports, to make us enter into new 
competitive undertakings. An illustration of this 
was afforded by attempts which were made many 
yeaK ago to establish the synthetic production of 
camphor in this country. Preliminary plants 
were erected, and good and capable men were 
managing them. Initial difficulties w^ere, of course, 
encountered —what chemical venture, indeed, can 
be without them? Considerable quantities of 
excellent, camphor were sold for pharmaceutical 
and manufacturing purposes ; nevertheless after a 
comparatively short time, and long before the 
merest suggestion of technical failure should have 
been entei^Lued, the drop in the price of camphor 
which foreign manufacturers aimed as a blow at 
the new industry put fear into the hearts of those 
responsible for it. It was then abandoned with 
senous loss of money to those pioneers to whom, 
in a happier issue, we should have been as a nation 
indebt^. Had the State then realised, even 
as well as it does to-day, that its ultimate pros- 
perity depends upon the application of science to 
practical ends, surely such an undertaking would 
not have been allowed to be dropped until it was 
finally proved to be valueless. Having accom- 
plished its purpose, it is easy for a combination 
such as that which dumped camphor at a low 
price more than to recover losses by subsequently 
raisii^ the price. 

It may be anticipated that German competitors 
will adopt a variety of skilful manoeuvres to combat 
the new developments in this country, such as 
chaining high prices for intermediate products, 
offering low terms for finished products on long 
period contracts, systematic dumping, etc. 

Surely there is no more urgent requirement of 
the j^sociation of Chemical Manufacturers than 
that it should bring together the smallest and 
largest workers in this field frankly to discuss the 
measures to be taken to ensure their future pro- 
gress ; and that it should bring such influence to 
bear upon the Government, either directly or 
through the Board of Trade, as will secure the 
necessary l^islation. It must here be said that 
the absence from amongst the Board of Trade 
committees, dealing with post-war problems, of 
any to deal with the chemical industries is of 
ominous import. Never was the need of a united 
chemical “ voice " more imperative than now. 

An immediate decision to extend for a period 
after the dedaration of peace the prohibition 
against the importation of German chemicals 
would have a far-reachii^ effect by giving con- 
fidence to capitalist enterprise. It would a^p give 
time for the State Policy affecting our future fiscal 
relationship with Germany to develop before any 
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tariff protection is adopted. There is already 
evidence of internal competition mifficient to make 
healthy rivalry and to ensure that prices will drop 
to a reasonable level, though the high prices which 
have rul^ are the less to be regrettM because they 
have brought a flow of capital into the industry. 

No doubt prohibition of long standing would 
bring about stagnation and do damage to certain 
trades, but it does not follow that an extension of 
the status quo for a fixed time would not be of 
great ^vantage. Medicinal drugs are not raw 
materiab? in any proper sense of the word, and 
high prices of dru^ at least have the advantage of 
deterring the public from consuming too much of 
some them. 

Should any tariff be imposed the money derived 
therefrom ought to be ^evoted exclusively to 
research education. * Above all, any pro- 
tective measures must be framed with the know- 
ledge that scientific efficiency in production will 
determine in the long run which nation shall be 
strongest, and therefore an industry protected 
during its growth must be in a position ultimately 
to support itself unhelped. 

Technologists must rely upon efficiency and not 
sympathy. After all, the extent to which official 
sympathy and financial aid will be forthcoming 
will be largely determined by the evidence the 
units of the industry give of their ability and 
determination to organise and co-operate. Detailed 
statistical information will be required regarding 
the nature and quantity of German pre-war 
exports to this and other countries, so that the 
extent of the ground to be covered can be ^proxi- 
mately ascertained. Representatives of each 
branch of chemical industry must define the 
extent of their requirements from other branches, 
which in their turn must co-operate. 

We look to the Association of Chemical Manu- 
facturers to take the lead in these matters and to 
set afoot the necessary organisation to prevent 
overlapping and gaps, to anange by mutual con- 
cessions that too many do not manufacture the 
same chemicals, and to secure the manufacture of 
those chemicals not already provided for. A 
further function of the Association will he to call 
upon certain branches of chemical manufacture to 
supply those raw materials, such as sulphuric 
anhydride, chlorsulphonic acid, caihony! emoride, 
pheriylhydrazine, aeetoacctic ester, phosphorus 
pciit^hioride, etc., even though — on account of 
the smallness of the quantities at first demanded — 
such undertakings could he r<^arded as business 
propositions only by those far sighted observers 
whose motives are tempered by regard for the 
chemcal industry as a whole. 

Similar co-operation with the dyemakers in 
regard to the manufacture of intermediate products 
is imperative. Take, for example, the manu- 
facture of ortho- and para-aminophenol— possible 
startij^ points for a great number of synthetic 
chemical^-— or one might mention dimethyl- 
aniline,^ dimethyl sulphate, jS-naphthol, phthalic 
anhydride, and so on. If we all continue merely 
to fulfil our own requirements of all these products, 
we shall find ourselves on the rocks. Such 
substances are required by the makers of dyes, 
drugs, and photographic ctiemicals, and they can, 
of course, be made with much greater economy on 
the la^e than on the small scale, 

We must organise in a new spirit — not driven 
ilieceto by the greed for personal gain or because 
^sh slavishly to copy Germany, but because 
of the strei^h it gives ; and we must be willing 
to give and to receive assistance with a view to 
national economy. Unless we can marshal our 
lorces te effect this economy we cannot enter into 
^?^P|^rion mth countries thus organised, nor 
^nl Great Britain worthily retain her supremacy 
among the nations unless her manufacturera pre- 
pare to carry on the business of production by 


combining, where necessary, to .secure such 
economy. 

Whemer or not the manufacturfe of synthetic 
drugs will develop to a laige industry able to hold 
ite own in the world’s markets, be determined 
by the dye industry. For vthn demand for 
synthetic drugs, as well as fw ariificial perfumes 
and photographic chemicals, is szh^U by com- 
parison, and their manufactures be^ a relation to 
the dye industry somewhat similar to that which 
the latter bears to the coal tar industry. With a 
large dye industry the supply ' of intermediates 
would be assured. 

At the conclusion of war the new coke oven 
plants that have been established wfil, we hope, 
be available to supply immense quantities of by- 
products, and means must be adopted to prevent 
them being too largely -exported. Now, we need 
immediately to organise our means of converting 
these by-products to intermediates for the use m 
the whole country. There surely will be factories 
in plenty as well as suitable workers from our 
high explosive plants whose experience will fit 
Ihom well for such operations as sulphonation, 
nitration, and reduction on the lai^e scale. What 
a golden opportunity it appears to be. 

It may be regarded as outside the scope of this 
paper to deal with the scheme of industrial research 
which is administered by the Special Committee of 
the Privy Council ; there must be already an 
immense number of important investigations for 
which the Committee is providing. Nevertheless, 
so badly are we placed in this country with regard 
to supplies of cheap alcohols, acetone, and acetic 
acid, and so important are these to this country 
in time of war and to the branch of industry in 
question at aU times, that the hope is expressed 
that some action will be taken (if it has not been 
done already) to promote industrial research in 
these connections. 

Cheap and pure methyl and ethyl alcohols lie 
at the very foundation of fine chemical manu- 
facture. No one other obstacle has barred our 
progress in this industry so much as the Govern- 
ment restrictions on their use. Mr. Thomas Tyrer, 
to whom for his classic work on this subject we are 
all immensely indebted, has put the case so forcibly 
and well that in recent years we have been dis- 
posed to adopt a laissez fairs attitude in this 
matter because there is so little new to be said. 
Such an attitude, correct in scientific matters, is 
unfortunately apt to be misinterpreted by the 
official mind to mean that our grievance is 
assumed. Such is far from the case. 

Alike as solvents and for their use in the synthesis 
of organic compounds, both methyl and ethyl 
alcohols are daily necessities and must be used in 
lai^e quantities. The restrictions make industrial 
methylated alcohol dear, while the impurities 
added for methylating purposes are a constant 
source of trouble in decomposing one’s product, 
and giving objectionable residual substances ; we 
are consequently not only put to a disadvantage 
as regards cost, hut also as regards quality of our 
manufactures. 

If the authorities will remove the duty from 
pure methyl alcohol (or shall we call it carbinol, 
to obviate official confusion), and allow pure 
methyl alcohol to be used in methylating — and it 
is an effective ear-mark — nearly all difficulties •will 
be overcome. It is difficult to see how the revenue 
could be appreciably affected by the change, 
especially if a system of inspection by men of 
chemical knowledge were adopted at the same 
time. 

The procedure in factories concerned with the 
manufacture of synthetic drugs differs from that 
in mc«t Qther factories because of the intermittent 
or discontinuous nature of the work. The same 
worker may not be engaged on the same operation 
for many weeks or even days in a year, and conse- 
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quently that “ rule of thumb ” knowl^ge, so 
invaluable in other cases, is less to be relied upon 
here. * 

Great care and attention to detail are called for, 
even on the part of those workers who have no 
useful knowledge of chemistry, and serious losses 
may occur from want of care. These circum- 
stances lead me to call attention to an aspect of 
the education question, which has attracted less 
notice than some others. The type of worker 
required may be compared to a city clerk, a 
knowledge of physics and handicraft taking the 
place of shorthand and t^ewriting. Reference 
to the matter here is justified only by the fact 
that workers of this skilled type would be of the 
greatest assistance to most other industries. A 
great national need exists, and is felt particularly 
in our work, of .a better product from our primary 
and secondary schools. Much can be done by 
improving the curriculum in them and by extending 
the leaving a^. Is it not possible that com- 
pulsory attendance at continuation schools for 
8 hours a week up to 18 years of age may be 
enacted in this country immediately after the end 
of the war? I would further propose that 
employers work youths of this age for corre- 
spondingly less hours. We have in this country 
many institutions at which the attendance is 
scandalously small ; to what extent they w’ould 
provide the* necessary accommodation others must 
decide. The deduction to bo made is that for the 
establishment of efficiency in all works, and in 
particular those dealing with such a large variety 
ot products requiring care, judgment and attention 
to detail, as is the case in the manufacture of 
synthetic drugs, it is of the utmost importance to 
have a better supply of workers of great diligence 
and capacity for understanding. WTiile the train- 
ing of such men must inevitably be done in part in 
the factory, the factory Is not the school and 
cannot take its place. Intimately connected with 
this question of the personnel of the workers in our 
factories is that of the remuneration and prospects 
offered to those engaged in them — a large subject, 
on which time does not now permit me to dwell. 

I conclude with an expression of hope that those 
concerned in the manufacture of synthetic drugs 
may rapidly progi-ess in friendly relation with one 
another until the day when they will be able to 
compete fairly and squarely in the world’s markets. 


THE MANUFACTURE OF FINE CHEMICALgi 
IN RELATION TO BRITISH CHEMICAL 
INDUSTRY. 

BY C. A. KELL AND T. D. MORSON. 

The fine chemical industry, owing to the widely 
distributed nature of its producte, is no bad 
example of the importance of chemical industry 
as a whole to the community at large. It pro- 
vides medicines needed for the health of the civil 
population, and necessary for the conduct of the 
war, both for the treatment of the wounded and 
for maintaining the health, and therefore the 
efficiency, of the fighting men. It provides 
reagents necessary in Universities, schools, 
research laboratories, private analytical labora- 
tori^, and those of munition wor^, where the 
testing of explosives is only one out of innumerable 
instances which might be cited. The ramifications 
of the fine chemical industry, and the dependence 
of other industries upon it, are intricate and far- 
reaching. 

The problems to be solved in, and the salient 
factors governing, the manufacture of fine 
chemicals, differ markedly from those affecting 
heavy chemical manufacture. In the case of the 
latter the supply of “ raw ” materials, which 
frequently occur naturally, the transport and 
freight of both the “ raw ” materials and the 


manufactured products, cost of fuel, power and 
large plant, are all-important ; in the former, on 
the other hand, the cost of labour is often only a 
sinall percentage of the total cost of production ; 
in faclj the prices of the articles manufactured are 
usually so high that transport and fuel problems 
become relatively insignificant, while the “ raw ” 
materials necessary are so multifarious as to 
con.stitute a problem wholly different from that 
of a works requiring few " raw ” materials only, 
but in enormous quantities. Moreover, the 
“ raw ” materials in the fine chemical industry 
are not “ raw ” in the same sense, but are the 
finished manufactured products of other industries. 

A classification of fine chemicals is diffidult to 
make, ina,smuch as the same substances, and of 
almost the same degree of purity, may be used for 
medicinal, analytical, and technical purposes, but 
for convenience sake we divide fine chemicals into 
three grouj^ : — (1 ) Reagents. (2) Pharmaceutical. 
(3) Technical. 

The 1st group includes chemicals for analytical, 
research, and teaching purposes ; the 2nd com- 
prises all chemical substences used for medicinal 
purposes — (a) the weU-known Ino^anic salts and 
substances ; (b) the lesser-known but considerable 
and growing group of metallo-organic compounds, 
e.g., bismuth tribromphenol and metallic salts of 
organic acids ; and (c) the organic synthetic 
bodies, and substances extracted from plants and 
animals, of which the vegetable alkaloids and 
glucosides are important groups ; while the 3rd 
group embraces all other pure chemicals used in 
the arte and industries, including such widely 
different products as flavouring essences, perfumes, 
arid photogwphic chemicals. In considering the 
3rd group it frequently happens, owing to the 
growth of an industry, e.g.y kinematography, that 
a demand for a particular chemical attains a scale 
so laige as to be beyond that usually associateil 
with fine chemical manufacture : and thus this 
industry passes imperceptibly into the larger or 
heavy chemical trade, 

Isf Group. Reagents for anal>d<ical or research 
work are made, perhaps more than any other class 
of chemicals, rigidly to specification. A very slight 
alteration in the specification, being only a slight 
raising of the standard of purity, may involve a 
complete change in the process of manufacture 
from that which suffices for a product sufficiently 
pure for nearly all purposes, and may double oi’ 
treble the cost of production. In the manufacture 
of chemicals of extreme purity the choice of utensils 
for the manufacturing plant forms one of the 
greatest difficulties. 

2nd Group. In discussing the 2nd group in the 
foregoing classification, it Is to be borne m mind 
that the manufacture of many pharmaceutical 
chemicals' is upon a large scale, so that here as 
with many technical chemicals, the manufacturer 
haa pipble^ presented to him similar to those 
obtaining in the larger or heavy chemical in- 
dustries. In these cases, questions of the design 
of plant, including the materials us^ in the 
construction of it, present difficulties which are 
all their o^ and peculiar to each individual case. 

It is indisputable that the manufacture of fine 
chemicals must be undertaken in a systematic and 
thorough manner and upon a laige scale to have 
any hope of success, the immense number of pro- 
dupts and the dove-tailing of processes rendering 
this a sine qua non. Especially is this true of the 
synthetic oiganic substances used in medicine, 
for it IS here that the dove-tailing of processes 
most closely applies. One product hangs upon 
another; the raw materials for one synthetic 
substence are a by-product in the manufacture of 
ani^hcr ; this dove-tailing of processes, and also of 
imtenals, being in fact a dominating factor, 
ine business must be on a large scale to enable 
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it to be carried on profitably, and except in 
certain favourable instances, which are to be 
regarded as exceptional, the manufacture of 
synthetic chemicals cannot profitably be attacked 
■piecemeal. 

Utilisation of by-products incidental (we had 
almost said accidental) to the manufacturing 
process, has been brought to a fine art in Germany. 
Many products thus occurring, as it were by 
chance, have been put upon the market and have 
come into, or been forced into, use. As has been 
said by one of us on another occasion : — “ If a 
German factory is producing on the lai^e scale a 
certa^ chemical compound, and in the manu- 
facture of that compound a by-product is obtained 
for which there is no obvious outlet, the research 
staff ancillary to that factory sets to work to 
find an outlet for that by-product ; it may itself 
be put on the market and boomed as such, or it may 
serve as the raw material for the preparation of 
some other substance. One cannot resist a lurking 
suspicion that British physicians and British 
patients have been prescribing and consuming 
synthetic remedies, merely because by chance 
something occurred as a by-product in a German 
factory and an outlet had to be found for it.” 
Tlie demand for many of these German synthetic 
products during the war has led to unprofitable 
attempts to synthesise them (Ze novo. ” Lysidine,” 
a syntnetic remedy which has been in some demand 
since the beginning of the war, wiU serve as one 
out of a host of possible examples. The synthesis 
of this substance depends upon ethylene chloride 
and ethylidene chloride, which occur ’ as by- 
products in the manufacture of chloral. Sporadic 
efforts, though useful and profitable as an emer- 
gency or temporary make-shift in war time, are 
useless for the permanent establishment of the 
fine chemical industry. 

When we speak of the “ establishment ” in this 
country of the fine chemical industry we intend no 
disparagement of those British firms who iu the 
past have been manufacturers of fine chemicals. 
It is surely not in dispute that the German fine 
chemical industry has been more systematic, more 
thorough, more developed, and more successful 
than British. The industry in analytical 
reagents has been mainly in German hands. It 
is the fine chemical industry in this sense which 
we have in mind when we speak of establishing the 
industry in this country, 

3rd Group. For the purpose of illustrating the 
important relation between the tUne Chemical and 
Allied Industries, certain well-known examples 
may be taken. 


The photographic industry is a considerable 
consumer of fine chemicals for technical purposes. 
The manufacture of such salts as the iodides, 
bromides, silver nitrate, gold and platinum 
chlorides has been established in this country for 
many years. \^en one turns, however, to the 
manufacture of oiganic chemicals employed 
mainly as developers, one is faced with the fact 
that these have been entirely manufactured 
abroad. It is unnecessary to discuss here the 
reason for this condition of affairs, but it is sufil- 
cienb to indicate that the manufacture of ohoto- 
graphic organic devdopers is peculiarly, though 
not altcgether, dependent upon a ready supply of 
n^nnemate products of the coal tar colour works. 
The aroinophenols form the starting point in tixe 
manufacture of many of the most successful 
deyelopCTs, while a reference to catechol, hydro- 
quinone, and pyrogallol will serve to illustrate our 
point of the close connection in this respect between 
the dye and photo^phic chemical iMustry. As 
a laboratory operation the preparation of any 
these is not pci^icularly difficult ; as an economic 
proposition, however, the manufacture of this class 
of photographic chemical is largely dependent on 


the extent to which the necessary raw materials 
are themselves manufactured in trus country. 

The enormous development of the kinemato- 
graph film manufacture nas still further increased 
the technical demand for fine chemicals. For 
this branch of the photographic industry, iu 
addition to the chemicals already referred to, 
there is an enormous demand for collodions of 
various kinds, for amyl acetate, for urea and for 
succinic and sebacic acids and their esters. 
Another branch of the photographic industry is 
photo process paper manufac^re, which has its 
spechtl requirement of fine chemicals, gallic acid 
being of importance. This substance is required 
to some extent in medicine, but its use in the dye 
industry, ink manufacture, and the textile and 
photcgraphic trades is far greater. Ample supplies 
of photo process paper are needed in sMpbuilding, 
engineering, aeroplane-building, and munition 
work, but the manufacturers have been handi- 
capp^ by the shortage of gallic acid and potassium 
ferricyamde, neither of which substances was being 
made in this country on a commercial scale atthe 
outbi^k of war. 

The incandescent gas mantle industiy provides 
us with another example of the technical demand 
for fine chemicals. The process of impregnating 
the mantle requires certain kinds of coUo^on as 
well as salts of thorium, cerium, and zirconium. 
Here, as also in the manufacture of metal filament 
lamps, the manufacturer of pure inorganic salts 
plays his part. Tantalum, osmium, tungsten, and 
molybdenum, once the treasures of the chemical 
curio collector, have become the servants of our 
daily existence. To take another example, the 
ceramic industry makes its own particular demands 
upon the fine chemical manufacturer. While 
certain pigmerits, such as the ultra-marines. Paris 
green, and chrome yellows — largely used in the 
ceramic and similar industries — nave attained an 
importance which enables them to be manufactured 
on a very large scale, there are others whose pre- 
paration *may still be classified under the heading 
of fine chemical manufacture, and of these cobalt 
blues, cadmium yellows, and vermilion reds may 
be taken as types.* Another group of fine chemicals 
in this class is that of the artists’ colours, the 
manufacture of which is a highly specialised branch 
of this industry. The employment of ionone in 
perfomerj', of vanillin in confectionery and per- 
fumery, and of terpineol in soap manufacture, 
gives some idea of the wide field covered by this 
section of the industry. 

This very brief survey of some of the uses of 
fine chemicals in the allied industries will serve 
to call to mind others to which we have not space 
to refer. If it suffices to prove that the manu- 
faclui’e of fine chemicals in this country must be 
encouraged because of its importance to affied 
chemical indu.stries, then our purpose is achieved. 

Interdependence. While the selling side of the 
fine chemical industry, from consideration of the 
multifarious purposes to which fine chemicals are 
put, demonstrates how’ important it is to other 
industries, the production side exhibits the reverse 
view' of the relation. The difficulty in obtaining 
raw materials, especially organic reagents, neces- 
sary in the manufacture of fine chemicals, brings 
home the fact that this in^lustry cannot develop 
as a separate and self-contained branch — but is 
indeed directly dependent upon the steady progress 
of the coal-tar colour industry. Thus we have a 
fair illustration of the interdependence of the 
various branches of chemical industry upon one 
another. 

We have stated that the manufacture of 
synthetic medicinal chemicals is dependent upon 
the intermediate products of the coal-tar colour 
industry ; without it not only medicines, but 
artificial perfum'es and photographic chemicals. 
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cannot economically be manufactured. If the 
manufacture of fine chemicals is to be established 
in this country upon an economical basis, it is 
essential that the manufacturers should have 
readily available sufficient quantities of 
reagents as liquid chlorine, sulphur dioxide, 
sulphur trioxide, phosphoric anhydride, the 
chlorides and oxychloride of phosphorus, acetic 
anhydride, acetyl chloride, carbonyl chloride, the 
chloracetic acids, monochlorotoluene (benzyl 
chloride), acetoacetic ester, phenylhydrazine, and 
a host of other organic reagents which are essential 
in the manufacture of synthetic remedies. 

No doubt a fine chemical works should manu- 
facture many of its own reagents, but to cairy tliis 
beyond a point is uneconomical. The manu- 
facturer of acetylsalicylic acid is hardly to be 
expected to make his own acetic anhydride or 
acetyl chloride. These and many other oi^anic 
reagents and solvents are most economically made 
on a very large scale, and are outside the province 
of the fine chemical industry. The newly formed 
Association of British Chemical Manufacturers 
should prove most useful here in avoidance of 
wa.steful duplication. Allocation of manufactures 
up to a point makes for efficiency without, of 
course, el^nating competition. We may depend 
upon getting all the competition needful for the 
good of our souls from abroad without manu- 
facturing it in this country. 

The Past. In considering the reason why the 
fine chemical industry has in the past been 
peculiarly German in contradistinction of the 
heavy chemical industry where Great Britain has 
held her own, there occurs to one’s mind the 
marked reluctance in the past on the part of 
British chemical manufacturers to take up the 
manufacture of any product unless there were 
already to hand or likely to occur a iaive outlet 
for it. Among fine chemicals we find this illus- 
trated by the alkaloids, quinine, morphine, j 
strychnine, and caffeine having been continuously I 
and successfully manufactured in this country, 
whereas the alkaloids of less importance, con- 
sidered from the point of view’ of total monetary 
value involved, such as ati’opine. eserine, aconitine, 
hydrastine, and hyoscine, have been largely in 
German hands. 

Business enterprise has been a factor no less 
important than technical knowledge, as shown ! 
by the fact that .supplies of drugs grown all over ( 
the w'orld, including even our own Colonies, have [ 
been ‘‘ cornered ” by German syndicate.s, the 
drugs being sent to Geimaiiy to be worked. It is [ 
only necessary to mention Egyptian henbane, and ' 
also Russian wormseed, the manufacture of | 
santonin during recent years having been under I 
the exclusive control of a German syndicate. j 

The Present. WTien we consider the present \ 
position we should not lose sight of the fact that 
a war of such magnitude as this one would have 
brought about a scarcity of chemicals, even if 
Germany had been a neutral nation. Further than 
this, the time, though favourable from the point 
of view of the cutting off of German supplies is, 
from consideratioiLs of scarcity of labour and 
materials, as unfavourable as* possible to the 
establishment of any new industry. 

It has taken nearly two years for the manu- : 
facture of British saljcylates to attain a scale and i 
degree of perfection that entitle it to be regarded 
as “ established.” Now that this country is self- 
supporting in regard to its salicylates and acetyl- 
salicylates, it may be hoped that this industry 
never again be a German monopoly. 

The special difficulties which obtrude themselves 
so fiercely under war time conditions serve one 
u^ul purpose, in so far as they accentuate diffi- 
culties which are really inherent to the trade under 
all conditions, and thus show them up so that they 
cannot escape dbeovery and cannot fail to be 


comprehended. Moreover, the abnormally high 
prices obtaining temporarily for many produefe 
enabk manufacturers to acquire their experience 
in new processes without the financial loss usually 
to be associated with such ventures. Many diffi. 
culties are merely incidental to the war; such as 
raw materials of quite an “ every-day ” nature 
being unobtainable or obtainable only with great 
difficulty and in limited quantity, or in a less pure 
condition than under normal conditions, not to 
speak of the labour difficulty and the slowness of 
building operations. 

The Future. What we are really called upon to 
consider most seriously is the posittOn of the fine 
chmiical industry in this country after the wap; 
for while much can be done now by way of making 
a start, the real establishment of a Britbh fine 
chemical industry upon an adequate scale cannot 
take place until the national resources in material, 
plant, labour, and chemical knowledge are freely 
available. A supply of technical chembts — true 
technologists — and of skilled technical labour, will 
have to be furmshed by our Universities, Colleges, 
and Technical Schools, and no doubt as the 
industry grows the demand for such technical meu 
will be met by an adequate supply. It must not 
be complained by the manufacturers, on the one 
hand, that the supply is not forthcoming, nor 
pleaded by the teachii; institutions on the other 
hand, that the industry must first provide a 
field, i.e.y that the demand must precede the 
supply. The two processes must go hand in hand, 
and since it may take a generation to put the thing 
upon a proper basis, both manufacturers and 
teachers should begin at once. 

Key Industries. A healthy expansion of 
chemical industry generally in this country will 
t-end to counteract the effects of over production 
of certain chemicals when there is a return to 
normal conditions. The large jdants which have 
been set up in various parts of the country during 
the present war for the production of explosives 
as well a& other chemicals especially for war pur- 
poses, including all the pr^iminary and inter- 
mediate products in the manufacture of these, may 
be render^ permanently useful if all branches of 
chemical industry, including that of fine chemicals, 
are elaborated, and thus provide turner outlets 
for the output of these large plants. For example, 
sulphuric acid and nitric acid are now produced in 
quantities far in excess of the country’s pre-war 
requirements ; while liquid chlorine is also being 
produced in quantities far in excess of the pre-war 
period. The manufacture of svnthetic phenol 
should be perpetuated. When the price of coal 
tar phenol rises beyond a certain figure, the 
synthetic product comes into use, and manu- 
facturers of salicylates are thus always assured of 
a supply of their parent substance at a reasonable 
price. 

Many of these are key ” industries and should 
be placed upon a permanent basis. It has been 
stated that no value should attach to the idea of 
a key industry. Practical experience, however, 
proves otherwise. We cannot do better than 
quote the w’ords of M. Henri Hauser, Professeur a 
riJniversit4 de Dijon : — “ We have seen during 
this war that the absence of certain industries of a 
fundamental order has prevented the pursuit in 
the same country of other industries which utUise 
the products of the first cla.s3. How is it possible 
to make dyes or explosives when phenol cannot 
be made and when no more of it reaches you from 
ab^d ? There are key industries, and the 
nation which allows such industries to die out 
from its midst loses the key which opens the door 
to others. Every industry is in relation to the 
ind\^try immediately above it in the scale of pi’o- 
duction. To lose one such key means losing fl-t 
once the means of opening the* doors of the ftoor 
above ; eventually it means losing the keys of all 
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the floors.” Thus fjhenol and benzol are the key 
to the coal tar dye industry, which in turn is the 
kev to the manufacture of many organic fine 

importance of chemical industry generally 
to all industries, and therefore to the national 
welfare, may be obvious enough to any chemist, 
but it is not yet understood by the official mind. 
On the whole, it must be said that the several 
Oovemment Departments charged w^th the control 
of various materials have secured for the chemical 
industries supplies which have proved fairly 
adequate, at all events in most cases. Especially 
useful to the medicine industry has been the 
N.H.I. Commission — a department which is 
characterised by business management and absence 
of red-tape — ^in avoiding an actual famine in such 
medicinal necessities as alcohol, glycerin, and 
sugar. But it is remarkable that manufacturers 
of important chemicals for contracts direct with 
the War Office have often had to beg and scrape 
for their materials. e,g., sulphuric and nitric acids, 
instead of these being readily forthcoming or even 
actually reserved. It has to be stated that the 
importance to the community of the fine chemical 
industry — especially a supply of reagents — has not 
been borne in upon the Priority Branch of the 
Ministry of Munitions. Whether one sees the 
situation as GUbertian or merely as sad, it is 
certainly incongruous that a manufacturer should 
be bombarded by the War Office, Government 
experimental laboratories, and munitions works 
with clamorous demands for reagents and other 
fine chemicals, while the Priority Branch of the 
Mini.stry of Munitions denies the licences necessary 
in order that these demands may be met. ' 

It is an interesting comment on the importance ' 
which is attached to Chemical Industry by the 
public and official mind to reflect that no Board of 
Trade Committee has yet been appointed to 
inquire into the, after-icar conditions with which j 
the chemical trade of this country ivill be faced. 
Committees for the Textile, Iron and Steel, 
Electrical, Shippii^ and Ship-building Industries 
have already been appointed, and nave made 
recommendations as to the steps which should be 
taken to meet the new conditions arising out of 
the war. We have endeavoured to indicate that 
to these industries, as well as to many others, it is 
vitally important that a flourishing chemical 
industry should exist in this country. Certainly 
as regards fine chemical industry it seems highly 
desirable, that a Board of Trade inquiry should he 
instituted to inquire into the problems with which 
the whole industry is faced, and to receive the 
views of representatives of the trade as to the steps 
which should be taken to meet the new conditions. 

The committees referred to have realised that 
there are ” key ” industries in respect of their 
particular groups of industry, and they have 
indicate some of those ” key ” industries. Is it 
not of importance that a similar decision should be 
arrived at in respect of Chemical Industry ? 

No organisation has existed hitherto among 
British fine chemical manufacturers such as to 
enable them to speak and act as an important 
branch of chemical industry. 

The time has arrived when such a voiceless 
condition should cease. It is to be hoped that the 
fine chemical manufacturers wfil now form an 
association which can represent this branch of the 
industry in the council of the “ Association of 
British Chemical Manufacturers,” to which refer- 
ence has lust been made, and become an affiliated 
section of the parent body. If such an organisation 
can be evolved, havir^ the whole-heartw support 
of the lai^e majority of the fine chemical manu- 
facturers in this country, determined to Mok their 
petty jealousies of each other, then a large field 
of highly useful work lies before it. Our growing 
■chemical industry, which ainis to place us in an 


independent position industrially among the 
nations of the world, must be given a fair ^ance. 
Natioiml and Imperial interests demand that the 
enormous and essential trade in fine chemicals 
shall never again be allowed to fall into the hands 
of our foreign competitors. The fight for inter- 
national trade in the future will have to be 
waged, not by individuals, but by groups of 
manufacturers. 

Discussion. 

Tfle Peesident said that in each of the three 
papers there was a note of warning with regard 
to the great importance of this country building 
up a self-contained chemical industry in the same 
way as it already had done an engineering industry, 
pie man in the street knew perfectly well the 
importance of the engineering industry, but he 
did not realise the equal importance of our 
business in chemicals — whether heavy or fine 
chemicals. The papers had presented a very 
clear expression of the important part that the 
fine chemical industry played in the matter of 
economy in the nation. Their development could 
only be attained by organisation among the 
manufacturers themselves, by sinkii^ their petty 
jealousies and working together for the common 
good. 

Mr. Thomas Tyrer said that the papers were 
full of suggestiveness. The necessity for co- 
operation could not have been more emphasised. 
The need for pressure on authorities was great. 
Officials of Government Departments were very 
different beings w’hen one met them socially-— 
full of sympathy, full of admiration for one’s 
operations and suggestions, but when approached 
in an official capacity people more difficult to 
convince he did not know. His name had been 
, associated with the question of alcohol ; it had 
not been forgotten. An official had told him 
recently that manufacturers had got all they 
wanted* and quoted the Society's Journal, referring 
to a notification inserted after careful revision 
by the authorities themselves and with their 
knowledge, and, therefore vith their permission 
(see this Journal, Dec. 15, 1914, p. 1119). The 
methylated spirit approved by the authorities 
was supposed to be suitable for every purpose, 
but it was not. The Committee on which he had 
had the honour of sitting had made a good fight, 
and 3Ir. ^lontagu — now Lord Montagu — -had 
fought very strongly for the fact that this was an 
industrial question. His influence and that of 
Loid Rotherham, who was there in the interests 
of labour, had had its effect. Sir William Crookes 
had stated that by supplying the product at a 
reasonable price and under reasonable conditions, 
the amount of business diverted from Germany 
would be incalculable. A large number of 
denaturants, suitable for many purposes, was 
available. Methyl alcohol had been branded 
as a poison, but the authorities to-day said it 
was not a poiSon. When American ” alcohol,” 
as it is called, was introduced, it was described 
as ‘‘wood alcohol.” It was said that it had 
a toxic effect only upon those in the habit of 
getting drunk every day. That was not so. 
He had observed its effects, and had become 
convinced that it was a poison. If so, why 
make it dutiable ? The Committee recommended 
the word “ suitable ” to qualify a denaturant, 
but who has to decade what was suitable ? The 
officials on the whole were sympathetic and 
pi*epared to adopt suggestions of manufacturers. 
Dr. Bobbie, as well as his predecessor. Sir Edward 
Thorpe, had realised their obligation to protect the 
revenue, but that did not close their eyes to the 
possibilities of the needs of the nation. The lay 
officials wanted the money and did not care 
about science or manutactures. The matter had 
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been allowed to remain idle for the momen'^ 
because of the want of application of the word 
“ suitable,” and also because people had become 
content to remain under the influence of German 
cheap chemicals. Those who could have made 
their o^m reagents had deliberately bought 
chemicals from German agents and had labelled 
them with theirown labels. We must insist that not 
only should chemicals be marked ” Made in 
England,” but that the maker’s name should be 
put on the label also and that he tak^ the 
responsibility. We must do as we did before, 
namely, approach the Government in the matter. 
The present Colonial Secretary had then been 
Chancellor of Uie Exchequer, and he was intensely 
sympathetic. He might be able to convince the 
present Chancellor that in our colonics a most valu- 
able source of alcohol, in the shape of molasses, was 
bAin g thrown away. In one particular district 
they were throwing 250,000 tons of molasses 
a year into the nearest river, or if not into the 
river into a specially constructed furnace, and in 
Mauritius 40,000 tons was being wasted. ^ A very 
impor^nt work had been resumed which was 
stopped by the proclamation of war. Under 
the aegis of the International Motor Trans- 
port Council the question of alcohol for motor 
work had come up, and the figures obtained as 
to the amount of raw' material which was at 

E resent w'asted and which could easily be sent 
ome to some central depot were very large. 
That work had been interrufjted, but Sir Charles 
Bedford and himself were continuing, The authors 
deserved hearty thanks for emphasising the fact 
that fine chemical manufacturers could not 
succeed unless there was co-operation, 

Mr. H. !M. Ridge proposed that use should be 
made of this occasion to crystallise out of the 
laige mass of general discussion some concrete 
si^gestions w^hich could be put by the Council to 
the appropriate Government departments. He 
helieved that if any of our fine chemical manufac- 
turers had seriously attempted to import fine 
chemicals on a large scale into Germany before 
the war, they would have been met with the 
difficulty of finding a heavy tax on these materials. 

Dr. E. F. Ajrmstroxg thought that the need for 
co-operation amongst the manufacturers of fine 
chemicals was the main point to be insisted upon, 
tlnless they were prepared to work together and 
pool their interests, the future was very dubious. 
The opinion of the public of the other big co- 
operations that had been brought about lately 
through the war, had been that they were going to 
strengthen our industries very much. From his 
own knowledge of Germany before the war, he 
could find no words to convey an idea of the 
tremendous competition to be met by English 
firms in the future. Our makers of fine chemic^s 
must strive honestly to produce their chemicals 
openly labelled with the name of the manu- 
facturer and of the highest state of purity. A 
good deal of the English materials had not come 
up to that standard in the past. The alcohol 
problem had been brought to the notice of a good 
many on account of the war ; many people were 
using alcohol in enormous quantities — far more 
than they had done before the war. All those 
who had to deal with Government officials during 
the next few months must tell them frankly the 
truth, and be very definite in explaining facts 
to these officials, especially what a very important 
thing it is for our industry that we ^ould have 
duty-free alcohol. This country with its Colonies 
could produce alcohol very cheaply, and then they 
would have a raw material wliich would enable 
them to build up a very wonderful industry. Wi^ 
reference to Mr. Carr’s statement about the 
education of the factory lad, it was worth while 
for the manufacturer to sdect two or three out 


of every dozen lads in the laboratory and send 
them at the firm’s expense to continue their 
education. His firm had done that for many years 
and the policy had been highly successful. They 
insisted on the whole of their employees, both 
male and female, attending evening classes up to 
the age of IS. 

Mr. J. G. Roberts expressed the opinion that 
the product of the modem secondary school was 
far better educated than formerly, but to expect 
that that hoy coming into the works was going 
to do the work of a man was another question 
altogether. The importance of training ^boys 
had been recognised in some industries, and in 
some North Staffordshire coal mines they had 
adopted this policy, with the result that a different 
type of young men was growing up, men who were 
far more able to adapt themselves to changing 
or more complex conditions of working, and who 
were more amenable to reasonable discipline. 

Mr. W. F. Rkid suggested that the Society 
might pass a definite resolution to the effect that 
British chemical industry can only succeed if the 
Government secure for it as cheap a supply of 
raw material as any competing nations have. 
That would include not only alcohol but other 
materials, such as a number of drugs from which 
alkaloids were produced. They must not lay too 
much stress simply on the alcohol question. Mr. 
Tyrer had done yeoman service in direction, 
but it must not be forgotten that many people in 
high Government offices were strong temper- 
ance advocates, and the word ” alcohoP’ to their 
minds meant something which people should be pre- 
vented from having and the manufacturer should 
not have unless he were subject first to* the most 
stringent restrictions. Certain substances were 
used as a means of producing revenue, and the 
great fear Tj'easur^’’ officials had was that that 
revenue might be diminished . The officials who knew 
the imporUince of the subject had not a free 
hand, whilst those above them who ought to help 
did not do so because they did not understand 
anything about commercial or industrial matters. 
Methyl alcohol was a substance of very great 
importance in modem fine chemistry, and could 
be used on a very much larger scale if it could 
be obtained. We’ could make it in this country 
and perhaps make it cheaper if we had not obstacles 
imposed by our own Government. We should 
insist upon the raw materials of production being 
brought into this country at as cheap a rate as 
it was possible to get them. Other industries had 
insisted upon duty being put upon raw materials 
exported from India to enemy countries, and that 
duty would prevent our alien enemies competing 
with us. If the same thing could be done in regard 
to our raw materials we should not rouse the 
opposition w'e might do by the free use of the 
words ” import duty ” on a manufactured article. 
Without that being done, he did not see how we 
were to prevent our materials being cornered by 
foreign nations. 

Professor H. E. Armstrong said that Mr. 
Tyrer had raised the question of methyl alcohol : 
surely this was one the Society was able to deal 
with. He ventured to assert that there was no 
evidence that methyl alcohol was a poison in 
any other sense than that in which ordinary alcohol 
is a poison. He had carried out a very large 
amount of experimental work with these alcohms 
and asserted that there was no real case that could 
be put forward to justify Mr. Tyrer’s statement. 
What was referred to was probably not methyl 
alcohol. He was very glad to hear fine chemical 
manufacturers come forward and say that there 
must be co-operation, They should at once go to 
the new Association of Chemical Manufacturers and 
say that they want to co-operate with those who 
were their competitors. But would they all- agree 
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n incet as practical men ? Only recently at the 
^o^cil when the question of a Bureau of Infonna- 
ion was under consideration, it was said that the 
Treat difficulty would be to get manufacturers 
itraffed in different branches even to disclose 
d^t they were making. It had been suspected 
hat many were not making the products they wei-e 
■oiling but were putting their labels on other 
ieople’smaterial. That had been donesystematic- 
lUv^for years past. It seemed that we had the 
natter in our own hands. It had been said 
hat we must educate the public and politicians : 
n reality the Society required to educate 
tself *It was useless to go to Government 
^^cials— who did not understand our language— 
ind put these things before them if we were not 
prepared to carry them out. There had been 
k amount of dishonesty with regard to 

hemicals. What was the meaning of the 
vord “ pure ” ? For instance, “ pure zinc *’ 
nerely meant zinc that would not show arsenic 
n a particular test, and that had been true 
generally. The only person who for many years 
voiild supply pure chemicals was Kahlbaum. 
ilnfortunately, Kahlbaum had deteriorated most 
seriously in recent years, so that the name had not 
,tood for purity latterly. Why had no Kahlbaum 
'ome forward in this country ? It was not always 
possible to make things on a big scale or to make 
hings that were going to pay straight away. 
Everybody now was rushing to make salicylic 
icid but we could not live on salicylic acid alone, 
some arrangement was required. We must alter 
>ur nature, think less of ourselves so to speak 
ind take on a more patriotic attitude if we were to 
.levelop industries. 

Dr. W. Etntoul said that after the outbreak 
of war the research laboratories at the Ardeer 
Eactory of his company had begun to find great 
difficulty in securing several chemicals that were 
required, and they had had either to stop the 
work or to make them. They had decided on 
the latter course and had been successful. Realising 
that possibly othei-s were in the same predicament, 
and that it was not much more trouble to pioduce 
the substances on a double scale, they had carried 
out their experiments on a lai’ger scale, and were 
gradually developing that idea. They had found 
it difficult to rely upon the purity of materials 
bought, and had decided to print an analytical 
report of the substance on the label of the bottle 
containing it. They would welcome any chance 
of co-operation with other manufacturers to 
prevent overlapping. B^ht at the^ beginning 
they had come across the alcohol difficulty. To 
obtain trained assistants in their laboratories 
they had inai^orated a scheme whereby they 
took boys from elementary schools as apprentices 
at a comparatively small wage, they havii^ to 
sign a contract for three years probation, during 
which time they had to take certain classes. 
The earlier classes were taken hy the School 
Board officials, but the later classes were held 
in their own laboratories and conducted by their 
owTi staff. That scheme had been running for 
sortie three years, and this year they had made 
arrangements for the classes to be aviated with 
the Royal Technical College, Glasgow, so that 
they might be recognised by the Board of 
Education. If at the end of the three years the 
boys had proved satisfactory in their classes and 
in their laboratory work, they were promoted to 
laboratory assistants. 

Mr. Rutherford Hill supported what Mr. 
Tyrer had said as to the toxic qualities of methyl 
alcohol. Both methyl alcohol and ethyl alcohol 
were narcotic poisons, but methyl alcohol was 
i^omething like three times as toxic and the 
symptoms were quite distinctive (Hamack ; 
Pharmaceutical Journal, Apr. 13, 1912, p. 484). 


There were two things which prevented a supply of 
cheap alcohol in this country. The first was that 
it was made a source of revenue to the State by 
taxation, and, secondly, it was extensively used as a 
beverage. In consequence of those conditions there 
were Government restrictions even on the size 
and shape of a building to be used as a factory 
for alcohol and as to the size and capacity of the 
apparatus. In America there were no such 
restrictions, with the result that the Americans 
were able to produce alcohol at a very much 
lower price than we could. Government 
Departments should be got to listen a little more 
ui^rudgingly to manufacturers who approached 
them along the lines of that legislation. If that 
could he done it would solve a great many diffi- 
culties. Mr. Dott had referred to the movement 
for the growing of medicinal plants in Britain. 
A great deal of nonsense had been talked in that 
connection. In Scotland, at any rate, they had 
not the soil nor the climate for the cultivation of 
medicinal plants. But in India there was such 
a variety of soil, elevation, and climate, that 
many medicinal plants could be grown to great 
advantage which were indigenous to this country 
as well as to Germany and Austria. He referred 
to such plants as belladonna and henbane. In 
considering co-operation and organisation of 
Britishr indnstries they should have regard to 
securing raw materials from British hnperial 
sources and not allow them to be absorbed by 
foreira States. The synthetic drug industry was 
closely associated with the production of dyes, 
and there should be collaboration between the 
two. When German dye manufacturers obtained 
a by-pix>duct which was of no use, they tested its 
physiological properties and then put it on the 
market under some fancy name. One result of 
the shortage of these drugs had been to open 
the eyes of the medical profession of this country 
to the fact that many of these drugs could be 
ffispensed with. 

Mr. Fryer said that he had been associated 
with Dr. C. A. Keane in working out a method of 
obtaining novocaine. One of the first substances 
required was ethyl bromide, and they were com- 
pelled to manufacture this. The yield obtained 
by the published method was quite small, but a 
little investigation showed that that yield could 
be increast^ fi*om two to two and a half times. 
TTiat had pi’obably been known in Germany 
although no Wormation had come to this country ; 
he suggested to the makers of fine chemicals that 
if that kind of information could be pooled it 
would be of great advantage. 

Mr. H. L. Terry said that recently in Man- 
chester there had been several mysterious cases 
of poisoning which had been eventually traced 
to methyl alcohol. 

The PRESIDENT said that the discussion might be 
summed up by saying that through the three papers 
there had run" the w’Ords co-operation, co-operation, 
co-operation. They had found it to be most 
difficult to interest the British manufacturer in 
novelties. A German manufacturer who took 
up a certain class of work did not ask whether 
one were going to buy by the hundred, thousand, 
or million. He assumed that one had a very good 
reason for making inquiry for a certain ariicle 
and he did his best to make it. 

Mr. F. H. Carr quoted an instance where his 
firm had tried to get pure methyl alcohol to make 
formalddiyde, and after months of correspondence 
an official had asked why they could pot \ise 
ordinary alcohol. With regani to Professor 
Annstrong’s remark that manufacturers must be 
prepw^ to make things even in small quantities 
and not insist on large quantities being made, 
his point was that we must co-operate so that 
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each should manufacture on the largest possible 
scale, so as to make it possible to meet foreign 
competition. 

Mr. C. A. Hill said that the trade in products 
suchasKahlbaumhad made, had been very lai^dy 
in German hands. No one was more keenly alive 
than himself to the uses and abuses of the word 
“ Pure.” His answer on that point was that 
chemicals ought to he sold toadefinitespecification, 
whether they were for analytical purposes or 
medicinal purposes. 


THE PAPER MILL CHEMIST IN WAR TIME 

BY J. F. BRIGGS. 

The request for a contribution to the discussion 
on the progress of British Chemical Industries 
during the war period opens an enquiry as to the 
position of paper manufacture as a chemical 
industry and consequently that of the chemist 
in the paper mill. 

Papeimaking is capable of being carried on 
quite successfidly without any serious knowledge 
of chemical principles, and I have heard it denied 
in the trade that it is a chemical industrj^ at all 
in the generally accepted sense. It is, therefore, 
not surpiising to fmd that the majority of paper 
mills offer but little attraction to h^hly qualified 
men in the profession, and the future prospects 
of the paper mill chemist are not generallj^ such 
as would give him access to the higher p<^itions. 
It Is this somewhat pessimistic appraisement 
that we have to combat. It is true that chemistry 
in papennaking can show few tangible achieve- 
ments which strike the imagination, such as are 
recorded almost daily in many other industries 
which more definitely maintain the ascendancy 
of the chemist. Nevertheless, the training of 
the chemist in habits aau outlook is such that, 
even in the paper industry, those directors who 
have sufficient insight to select a qualified man 
and sufficient breadth and energy of mind to use 
him as an intelligent participator in the working 
policy of the concern, can handle no more promising 
raw material, and need never r^ret a somewhat 
unusual step. On the other hand, a paper mill 
chemist, engaged in the competitive labour market 
and left unsupported to seek his own level in the 
mill, may find, apart from some necessary but 
uninspiring routine work, but little scope for 
his chemical activities. 

In the paper mill the chemist may find himself 
the only representative of any kind of scientific 
perspective, possibly the sole professional advocate 
of practical economy, in which case he must 
not expect to be popular, but sooner or Later ^ 
time w'iU come. In general terms it may be said 
that the practical industrialist bases his activities 
mainly on past experience, the commercial man 
on expediency, whereas with the chemist these 
are merely useful accessories ; the end — if there 
ever is an end— is the formulation and co-ordination 
of first principles. Any theory, even a wrong 
theory provisionally adopted, iS better than no 
theory at all. The chemist must be prepared to 
travel a long way outside chemistry in the process 
of “ making good ” in a paper mill by the applica- 
tion of his special habits of thought, and on his 
ability and on the opportunities afforded him 
in this his future position may depend. 

To many the war has brought opportunities in 
various degrees. Both past experience and 
expediency in some cases have had to come under 
drastic re-adjustment, and on these occasions a 
mind trained to work from first principles may 
render valuable assistance. Especially must the 
chemist be prepared to think ahead, to gauge the 
probable tendencies and ultimate effects of rapidly 
changing conditions, and to suggest possible 
lines of action* 


When the war broke out, business in the papet 
trade remained very slack for a considerable time. 
The intel%ence department of the mills had to 
concern itself with the problem of cai>turiiig 
German trade, chiefly in the form of specialitij 
hitherto exclusively in the hands of enemy 
countries. As a general rule, this movement, 
which helped to fill up a slack time, was a failure 
for various reasons. Some mills lost money in 
experiments, others in filling their books at 
unremunerative prices. When the turn came, all 
thought of German specialities collapsed ; the 
public found it could do very well without them. 
It then transpired that the real volume of, German 
trade to be captured was just in the ordinary 
kinds of paper, which had been held abroad simply 
on the ground of price. 

However, as regards the specialities, I must 
mention one striking exception which interests 
us all as chemists, namely, the capture by 
the Kentish hand paper Tn fila of the German trade 
in laboratory filter papers. Although without 
inside information of this movement, I know that 
it represents no mean achievement, and must 
express appreciation of the vigorous readjustment 
of the practical mind required to give even 
approximate satisfaction, at so short a notice, 
to the rigorous demands as to texture and purity 
built up in the course of decades by the German 
monopolists. The hand paper mills of the South 
of England represent a link with the past not 
merely sentimental, and it is to be feared that an 
impoi^nt portion of their trade will be the first 
to suiter from any general wave of economy such 
as must rule for many years after this war. Let us 
chemists, therefore, resolve to support and 
encourage this new' outlet in every possible way, 
not to be beguiled in future by the attractive 
little novelties offered from abroad, but to make 
our requirements and suggestions known through 
the apparatus dealers to the home manufactureis 
so that they may consolidate and extend theii 
enterprise to the production of all those specialities 
for which there is any serious demand. 

As to the British paper trade in general, a 
record of progress in the sense of new developments 
Is hardly to be expected. With restrictions of all 
sorts on every hand, the papennaker can only be 
thankful to find himself alive. In many cases, 
new trade and opportunities due directly to the 
withdrawal of Gemian competition have had to be 
abandoned for lack of materials. The United 
Kingdom is not, and probably never can be, self- 
supporting in the matter of raw materials for 
papennaking, and. the best that can be worked 
for in the future is the concentration of their 
production within the Empire. Although it 
cannot be asserted that the existence of such a 
condition at the present time would materially 
have eased the situation — the dislocation is too 
far-reaching — still the paper mill chemist is 
directly concerned to do what in him lies to 
promote the use of British Empire pulps. The 
possibilities are few but large, and the obstacles 
economic rather than technical. While wood 
pulps from Canada must obviously take the first 
place, bamboo pulps from our Eastern possessions 
come easily second. Already before the war 
bamboo pulp of excellent quality manuJfactured 
ill French Indo-China was established in the 
European market. The development of the 
bamboo pulp industry in British India, when it 
comes about, will have owed its technical bases 
in no sm9 11 measure to the systematic investigations 
of Mr. W. Raitt, acting under the Government of 
India. Raitt’s report may be taken by the paper 
mill chemist as an admirable model of the applica* 
tion of scientific principles to technical problem^’ 
of this order. 

The most obvious concern of the paper mill 
chemist, not only now, but as far as can be seen 
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into the future, is economy, and so long as the 
war lasts, it is not merely relative economy of 
production costs to output which is required, 
but actual economy of material resources ; 
paradoxically it may even happen that material 
economy is only to be obtained at an increased 
cost. No economy is more difficult to enforce 
than that which demands a chauge of ingrained or 
traditional habits, but there is no more effective 
means of enforcing it than an actual short^e of 
materials. 

The shortage of bleaching powder brought 
about by war conditions has affected some mills 
seveiiely, and it behoves those mills which are 
stUl receivii^ supplies to use them iu the most 
sparing manner. In paper mills workir^ esparto 
and wood pulps two systems of bleaching are in 
vogue ; the quick warm bleach system and the 
slow cold bleach system. Tf the former consumes 
slightly more bleach than the latter, it saves in 
time and plant, and, when carefully carried out, 
with bleaching powder at normal prices, the w'arm 
bleach process is quite a defensible proposition. 1 
But owing to human frailty an excessive tempera- f 
ture is the rule rather than the exception ; the j 
working man reasons that if a little heat is a good ' 
thing, more must be better, and it is one of the ! 
chemist’s most difficult tasks to urge moderation j 
in the use of steam. So difficult is this that in the • 
majority of esparto mills the attempt has been | 
abandoned, and the enlarged plant adapted only j 
for cold bleaching represents the most modern | 
piactice. Another occasion for excessive bleach i 
consumption arises when the output of the mill i 
overtakes either temporarily or peimanently the i 
capacity of its bleaching plant ; the machines must I 
be kept fed with bleached pulp, and the process : 
is hastened at the expense of economy. These I 
arc some of the reasons why the expected ! 
consumption of bleach determined in the labora- i 
lory may be exceeded in the mill. 1 

In these abnormal times it is not possible for a i 
mill working the warm bleach system to make j 
the large additions to its plant necessary for the ; 
more economical utilisation of the bleach, yet ; 
the paper mill chemist anxious for economy may ; 
be able to effect useful savings. A study of the i 
published time-curves repre.senting the rate of • 
exhaustion of bleach liquor shows that the ! 
reaction at the early stages is really very rapid, j 
even at ordinary temperatures. It is at tliis ' 
stage probably, when the concentration of chloriiie | 
is relatively high, that the stimulus of heat is 
least necessary and most harmful ; the fibre is then 
capable of exhausting chlorine faster than it ran 
receive it, and hypochlorous acid may be lost in 
the air or otherwise wastefully expended. The 
most economical results with the warm bleach 
system with least disturbance of existing con- 
ditions are obtained in the follo^ving manner : — I 
Run the mixture of bleach Uquor and pulp for j 
an hour and a half at the ordinary temperature, 
then proceed with the gradual admission of steam 
through a small perforated pipe extending right 
across the floor of the engine in front of the roll, 
of such a size that the maximum temperature of 
100° F. (38® C.) is reached only after one hour; 
shut off the ste^ and allow the bleach to exhaust 
itself at that temperature. In this way economical 
results comparable with those of the cold system 
can be obtained in 3 i to 4 hours ; any more 
rapid effect than this is likely to be purchased by 
an undue expenditure of bleaching powder. 

Another principal chemical operation in the 
paper mill is the sizing process. In the economy 
of resin size such progress has been made in the 
t^u or fifteen years by the efforts of com- 
petitive size vendors that little margin now 
remain ; the number of mills which consume size 
^astefuUy is now probably extremely small. In 
tue consiimption of sulphate of alumina, however, 


there is still room for considerable economies. 
Every paper mill chemist knows perfectly well 
that the quantity of sulphate of alumina consumed 
in acidifying a soda-boued, bleached pulp may be 
as laige as, or larger than, that usefully employed 
in precipitating the size. This knowledge is 
utilised in many of the rag paper mills where the 
stock, after bleaching, is soured by a weak vitriol 
treatment and the basic calcium compounds 
deposited therein are cleared out. Yet in most, 
if not all, esparto mills, where the necessity is 
still greater, this obvious economy has been 
neglected until the scarcity and high price of 
almn cake caused by the war has forced the 
question to the front. 

The souring of the pulp is an operation which 
must be made as far as possible “fool-proof,” 
because a slight trace of free acid in the finished 
paper would be disastrous to the sizing, and 
bring the process into discredit. For the com- 
munication of the following simple but effective 
method of bringing the process under safe control, 
thanks are due to Messrs. TuUis, Russell and Co., 
of Markinch, who make it public for what it ^ 
worth in the interests of national economy — 
to themselves its adoption has been worth from 
£15 to £20 per week. Instead of vitriol, nitre 
cake is employed in spite of the trouble involved 
in dissolving it. The nitre cake solution is made 
up at a density of about 60® Tw., and sufficient 
is added to the pulp in the beaters, before sizing, 
to make the whole definitely acid to litmus. The 
quantity is so regulated that the acidified pulp 
becomes alkaline again after the size is in, and, 
provided this condition is fulfilled, no harm ran 
result. The margin allowable for unavoidable 
variations is fairly lar^je, and although the personal 
attention of the chemist is required for fixing the 
amount of acid to be added to each t\T)e of pulp, 
the continuation of the procedure may be entrusted 
to the ordinary attendants. The predominant 
alkalinity of the size spreading through the 
acidified pulp preserves the liberated resin in the 
state of emulsion, and the danger of clotting 
which might result if the order of treatment were 
roversed is avoided. When the size is mixed with 
the stuff, sufficient of the ordinary sulphate of. 
alumina solution is added to restore the definite 
acidity to litmiis. 1 a the case of bleached esparto 
and wood pulps, a saving of from one-half to two- 
thirds of the usual consumption of sulphate of 
alumina may be effected . 

In conclusion, a word may be said on the 
question of investi<; ‘.tions of a noii-remuiierative 
order. It is desirable rhat the mill chemist should 
foimulate mental pictures of the intimate nature 
and mechanism of all the materials and reactions 
with which he has to deal. Without the resources 
of a University laboratory and possibly in an 
unsympathetic enviionment, such work, . of 
necessity done at odd timers and often spoiled by 
more ui^ent calls, is apt to be of the kind 
described as “scrappy.” Granted that the 
manipulative details are tedious and connected 
results of serious scientific value not readily 
obtained, nevertheless let this bo no discourage- 
ment ; the paper mill chemist must resist the 
temptation to sink into a rut of routine : let him 
keep his mind young by thinking everything out 
on theoretical lines and putting his conceptions 
to the t^t quite apart from the question of 
immediate utility. Every wise director will 
encourage this form of mental exercise, as time and 
opportunity permit, because by doing so he 
ministers to trie spiritual as well as the material 
needs of his business. There are still plenty of 
subjects for pure and semi-pure research work 
among the every-day objects of the paper mill. 
The chemical nature of lignocellulose in its various 
manifestations, the proximate composition of raw 
esparto, the relationship of esparto and wood 
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celluloses to the normal cotton 

little is known about these complex^ subjects, and 

much of that is probably quite wrong. 

Discussion. 

Mr. Alian Smith agreed entirely with most of 
Jlr Briggs’ statements. His o\vn expenence had 
been prfncrpaUy in wood pulp, and the suggcsfaon 
Mr Briggs had thrown out that esparto should be 
dealt with in the same way as wo^ was a very 
practicable one. There was probably no one Arm 
now using esparto in sufficient quantities to 
enable them to have a plant which could be worked 
in that manner. Those matenals must be work^ 
in large quantities. In England the largest dipst- 
ers he knew of had a capacity of 2a cwt., while on 
the Continent it was a common practice to have 
15-ton digesters. It was just as easy to deal with 
a big unit as a small one. 

Mr W, F. Eeid suggested that our paper-makers 
should produce a pure form of pulp for the manu- 
facture nf collodion and explosives. The Gen^ns 
now made the bulk of their nitrocellulose from 
wo^ pulp, and, so far as he was aware, the manu- 
facturers in this country had not devoted them- 
selves to the production of the pure pulp. 

Mr. ^MiTH said that the wood cellulose industry 
w’ould never become a profitable business in this 
country. 1 1 must be in a locality where timber was 
abundant and water-power cheap. 

Mr. Beicgs agreed ^vith Mr. Smith as to the 
wood pvdp. The same aigument did not apply 
to esparto, be^fcause esparto could not be manu- 
factured into cellulose- The reason that the 
l.•elUllose made by the paper makers was not pure 
was that the paper maker was only a cellulose 
maker in a subsidiary degree. So long as he 
obtained fiom his machine a sheet of white paper 
free from dirt he did not care whether the cellulose 
was pure or not. 

THU ANNUAL DINNER. 

The Annual Dinner was served at the Balmoral 
Hotel, Princes Street, and was attended by a 
large number of members and guests. The 
function being of an informal character there were 
no speeches. Following the loyal toasts, Mr. 
Tyrer gave the toast of the Edinburgh Section, to 
which Dr. Ijongstaff briefly replied, and the toast- 
of the President was proposed by Prof. Irvine. 

Third Day. 

FniDAY, July 21st. 


THE OVERHAULING OF OUR PATENT LAW. 

BY J. W. GORDON, K.C. 

In the current number of the Quarterly Review 
Lord Parker, writing of the industrial problems 
which will come up for solution after the war, 
refers among others to the problem of the Patent 
Law, and says ; — 

“ We should endeavour to encourage new 
inventions and to secure that new inventions when 
made shall be brought into use at the earliest 

g ossible moment. Our patent laws are justified 
y the desirability of encouraging new inventions 
but it is veiy doubtful whether they have that 
effect, while they are often used to prevent new 
inventions being utilised at the earliest possible 
moment. In this connection we should reconsider 
and overhaul our patent laws.” 

Of this text I gladly avail myself to clear the 
ground to-day of much matter of unprofitable 
argument. In the course of prolonged discussion 
of this topic I have learnt that it is exceedin^y 
difficult to make the majority of people believe 
that our patent law needs to be overhauled at all, 
and that the difficulty is still greater, with the 
majority of ths?fc minority which accepts &is 


general proposition, to induce them to view the 
matter from the stand point of the public interest. 

Your interested hearer is generally either some 
inventor with a grievance because his patent 
turned out to be invalid or an infringer who thinks 
that no' patents ought to be granted at all or an 
enthusiast with a fad. To have the point of view 
of the public d^ned and the need for improve- 
ment asserted by a Judge having the professional 
and personal authority of Lord Parker, is so 
great an advantage in opening this discussion that 
I do not propose to go beyond this dictum along 
that particular line. 

It is not possible, however, to leave the point 
in these quite general terms. For the successful 
discussion of a remedy it is necessary to have 
a definite idea of the mischief to be remedied, 
and therefore, I will venture to add by way of 
illustration of the point involved, an example 
of the mischievous operation of our patent law. 
The palmary example is the case known as the 
Levinstein Case — the story of which has often 
been told, but may for Hie sake of the moral 
involved be briefly told again. 

The Levinstein Case was brought to trial in 188:i 
— ^the same year in which Mr. Chamberlain’s 
Patent Act passed the Legislature — and it may be 
said therefore to belong to an earlier period of 
patent law administration. That is perfectly true, 
and in drawing inferences from the facte of that 
case certain modifying circumstances must there- 
fore be borne in mind. But the modificatons are 
so small and the main facts so striking that the case 
remains still the best possible example of the 
mischief which calls to-day for remedy. 

Shortly stated, the facts were these. The 
Badische Aniline Company had patented a sul- 
phonic acid dyestuff ^fielding brown and yellow 
tints. The invention was original and the patent 

E erfectly good. It was not commercially valuable 
©cause the colours produced had no vogue and 
consequently no market. Four years later Levin- 
stein independently invented another dyestuff 
of similar chemical constitution, which was of a 
red hue and had a great vogue under the name 
of Blackley Red. To what extent if at aU he had 
been guided in his experimental work by the 
Badische specification I do not know. That he 
had made an original contribution of importance 
to the whule result is evidenced by the fact that his 
Blackley Red was made by a secret process the 
secret of which was unknown to the Badische 
chemists, .\lthough chemical tests enabled them 
to discuss the analytical nature of the new sub- 
stance they were wholly in the dark as to its 
synthesis. That from the point of view of 
synthesis it was something quite different from 
the invention which the Badische people had 
made was proved by its remarkable hue. But the 
poverty of language obscured this distinction and 
enabled the patentees to set up a claim whicli 
in terms covered the red dye as well as the brown. 
This claim was upheld, the patent right enforced, 
and an injunction granted to restrain Levinstein 
from manufacturing Blackley Bed. No injimetion 
was required to restrain the patentees. They 
were restrained from manufacturii^ it by the fact 
that they did not know and were unable to dis- 
cover how it could be manufactured. In the 
whole result therefore the red dyestuff could not 
be manufactured at all in this country. The 
only dye maker who was enabled by Imowiedge 
to produce it was disabled by law, and this extra- 
orffinar>' situation emei^ed. A patent which had 
been gmnted to secure the establishment within 
the realm of suipbonic acid dyestuffs was so 
manipulated as to prevent the establi^iment of 
the manufacture or, to be more precise, was used 
to suppress that manufacture when it had been 
established here. You may doubt, if you like, 
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the soundness of the law which brought about 
that result, but you can hardly, I think, doubt 
that the Judge who pronounced the judgment 
expressed a wholesome sentiment when he formed 
tiic following sentence in his judgment : — 

“ I cannot come to this conclusion, I must 
honestly say, without some regret. T think Mr. 
Levinstein has employed great knowledge, great 
skill, and great perseverance in finding out these 
processes, but 1 am sorry to s&y that the law 
compels me to inform him that these processes 
cannot be used in the production of this colouring 
matter, see^ that the production of this colour- 
ing matter is protected by a patent.’* 

A word or two must be added as to the sequel 
of this case. The defendant was a man of resource 
and did not allow himself to be coerced into sub- 
mission to his trade rivals. He established the 
manufacture, which continued to be secret, in 
Holland, and Manchester manufacturers of cotton 
goods continued for many years thereafter to send 
their fabrics to Holland that they might there be 
dyed with Blackley Red. A large industry, the 
commercial value of which may, if I have been 
correctly informed, be estimated in millions of 
pounds, was then transferred from Lancashire 
to the Netherlands in order to vindicate the patent 
rights of a German firm in respect of an invention 
of which the intrinsic value was less than half-a- 
crown, was, in fact, a n^ative quantity. It needs 
no argument to produce the conviction that such 
a resiut is preposterous and the law which brought 
it about was unsound. This conviction had 
indeed established itself in the minds of thinkers 
conversant with the Patent Law before this date. 
The action was tried, as I have already said, 
in the same year — 1883 — in which a Patent Law 
Amendment Act was passed and one of the Clauses 
in that Act was designed to eradicate this very 
mischief. It was thereby provided that in 
certain cases, of which the I^vinstein case was 
typically one, a patentee might be compelled to 
OTant a license to a person whom, for want of a 
better word, I may perhaps be allowed to call an 
intending infringer — thus substituting a license to 
use the invention for an injunction to prevent its 
use. It will therefore be understood that inferences 
drawn from the law and the facts of the Levinstein 
case must be cited only with due regard to changes 
which the Act of 1883, and subsequent Acts of 
Parliament, have introduced into the Statute 
lau'. If those changes had produced their intended 
effects they would very greatly have modified 
the situation, but in fact they have one and all 
failed of their purpose and in the result have 
scarcely modified the situation at all. Injunctions 
are still granted as freely as in 1883 and with 
equal disregard of consequences. The whole 
machinery of compulsory licensing and compulsory 
^^rking has with something like a maximum of 
effort produced a minimum of result. To discuss 
the re^ou of that fully would expand this paper 
to an inordinate len^h, but in o^ier tliat I may 
^ ^ dc^matise let me indicate in a word 

what T take to be the \dce of all this recent legisla- 
tion. It is superficiality. The system of com- | 
pmsory licensing is in theory admirable, but r 
the mode which tlie Legislature has devised for \ 
bringing it into operation is so complicated and ! 
circuitous as to be impracticable. The child has j 
been strangled in its own swaddling clothes. So 
again with compulsory working. Superficially it 
looks perfectly sound — the logical outcome and 
necessa^ corrollary of a system of patent grants. 
Jiut when you come to work it out in practice 
f many other counsels of per- 

lection, it is “ far too rare and good for human 
ature s daily food.” You cannot formulate a nile 
® under Uiis head that does not require 
w be hedged about with exceptions. You cannot 


formulate your exceptions at all but must always 
be prepared to add to them at discretion, and so 
by the time you have elaborated a workir^ scheme 
you find thatryou ^ve created a codeless mass 
of dicta fit to serve no useful purpose but only to 
be an instrument of oppression. These are mere 
hints, but I dismiss these topics without more ado 
because the one topic to which. I desire this 
evening to direct attention seems to me to be 
immeasurably more important. 

The illustrations which have just been sub- 
mitted of the injury suffered and the remedy 
proposed both point to the injunction to restrain 
infringement as being the real source of the 
mischief. T^is I believe to be the case, and my 
contention is that if the jurisdiction to grant 
Injunctions were subjected to proper control 
we might with advantage repeal all the com- 
plicated enactments touching compulsory licenses 
and compulsory working for those things would 
automatically settle themselves. 

For the discussion of this proposition it is 
necessary to have a clear notion of what is signified 
by an injunction. The subject is so highly 
technical that a word or two of explanation may 
not be out of place. 

It should, then, be premised that the adminis- 
tration of the law proceeds along two main lines — 
the civil which is concerned with questions of 
property, and the criminal which is concerned 
with questions of conduct. The two departments 
cannot be wholly separated for the possession of 
property implies duties, and duty and interest are 
sometimes in conflict. Hence arises a third 
branch of law, neither purely civil, nor strictly 
criminal, but in which both interest and duty 
come into question. This is known among us and 
in the Bntish Dependencies and America as 
Equity, and from time immemorial it has, among 
ourselves, been administered hy^ the Lora 
Chancellor and by hhi puisne judges known 
originally as Vice-Chancellors, and in our own 
time.s as judges of the Chancery Courts or Chancery 
Division of the High Court. A complicated 
nomenclature has somewhat obscured the dis- 
tinction between these three jurisdictions. Thus, 
the criminal and purely civil law has been 
administered by what are known as Common 
Law Courts and are ordinarily spoken of collectively 
as the common law. On the other hand the civil 
law and equity are administered together so far 
as po^iblc as one system by the High Court 
and are commonly spoken of together as civil 
business of the Court in contradMinction to its 
criminal business. Finally, the term “ civil law,” 
used in a technical sense, is employed by legal 
writera to describe that body of law, founded upon 
the ancient law of Rome, which prevails largely 
on the Continent of Europe, and has deeply 
coloured our own law of probate, admiralty and 
maiTiage. In contradistinction to this term 
the expression, common law, is used to signify 
our indigenous law not embodied in statutes. 
Thus, both the terms common and civil law are 
ambiguous, until defined, in the language of 
Englisb lawy^ers and ideas are apt to be hazy in 
consequence. But we may speak of criminal law, 

I common law’ and equity in a perfectly intelligible 
sense of the words as covering the whole ground of 
jurisdiction. Roughly, crizoinal law is concerned 
! with the restraint of bad men, common law with 
the regulation of the conflicting interests of good 
men or men not necessarily bad, and equity with 
the ^justment of those difficulties which arise 
out of the conflict of interest and duty. Thus, 
the criminal law is concerned with conduct almost 
exclusively and very little with property, the 
common law ^th property and its r^hts almost 
to the exclusion oU motives and ulterior con- 
sequences. Equity is concerned with both and 
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comes into play only when both are involved. 
It takes cognisance of conduct as affecting proper^ 
and controls the exercise of proprietary rights in 
the interests of recognised duty. ’It thus has 
affinity with both the other systems and it is out 
of this affinity that the injunction — a chMaeter- 
istic invention of the equity courts — has arisen. 
A wrong of which the criminal law will take 
account is a crime and as such punishable by fine 
or imprisonment or both. A wrong with which 
the common law is concerned is a tort if no 
contract is involved — or a breach if it grows out 
of a contract. In either case it is remediable by 
damages. A wrong of which Equity will take 
cognisance is a breach, it may be of trust, it may 
be of duty, and is remediable either by performance 
or failing performance by damages. Performance 
is the characteristic equitable remedy and to 
secure performance coercion must in most cases 
be resorted to. The injunction is a contrivance 
for enabling the court to exercise such coercion 
by converting a breach into a crime and so investing 
itself with the coercive powers of the criminal law. 

This is, obviously, a very dangerous kind of 
remedy requiring to be used mth studied modera- 
tion and careful regairi to the public interest ; 
for the indiscriminate use of injunctions would 
evidently result in an absolutist system of govern- 
ment under which our duties would be settled for 
us, not by general rules, but by special directions 
issued by jTudges who would enforce obedience 
to their slightest dictum by the penalty of 
imprisonment at the discretion of the Court. 
This arbitrary element in the injunction has 
always made it unpopular with English lawyers, 
and at one critical penod in our history a Courtr— 
the Star Chamber — which founded its procedure 
on injvmctiona was sw^t away by a torrent of 
popular indignation. For something like three 
hundred years after that event the injunction 
remained an exceptional remedy reser\'ed for 
exceptional occasions, and to my thinking it is a 
mark of decadence in English law that in our own 
times this powerful instrument of oppression 
should have been introduced once more into 
common use. That, however, opens up a much 
larger question than the one wMch we arc con- 
sidering to-day, and it is more to the present 
pur^se to point out that in certain branches 
of the law resistance against this innovation has 
been successfully maintained dovTi to the present 
time. Thus, for instance, the injunction is 
practically unknown in the Commercial Court, and 
at Common Law the employment of injunctions 
to enforce the recovery of money due under a 
contract has been placed Under strict regulation 
by the statutes abolishing imprisonment for debt. 
Ip all questions touching commercial contracts 
the courts exercise arbitral, not arbitrary, power 
^d the restriction has been found to be essentially 
important for the public well-being. 

Building upon the lessons of experience thus 
enforced one may point to the sound rule touching 
the maintenance of patent rights. For there can 
be no conceivable reason for adoptii^ a sharper 
rule of law for the enforcement of patent than 
for the enforcement of contractual rights. So 
lor^ as a patent gave to the patentee an unqualified 
right to prohibit the use of his invention by any- 
bodv whom he did not choose to license, there was 
much to be said for the injunction seeing that only 
by an injunction could that right be enforced 
But no such unqualified right is given by any 
easting patent. All patents now are subject to 
the subsisting, although ineffective, rights con- 
ferred upon the public by the compulsory licensine 
and defeasance clauses of the Patent Acts. Thu^ 
the theory ot patent law has been reformed, bub 
jux unreformed system of administering the law 
has reduced the theoretical reform to something 


very like a nullity. A demand for further reform 
has arisen. The Paris Conference has iec<^nised 
it and has included in its resolutions one- to 
the following effect : — • 

“ The Allies undertake to convene a meetir^ of 
technical delegates to draw up measures for the 
assimilation, so far as may be possible, of their 
laws governing patents, indications of origin and 
trade marks.” 

The demand, as you have seen, has been formu- 
lated in this country by no less an authority than 
Ix)rd Parker, and it may reasonably be supposed 
that at no very distant date the matter will engage 
the attention of the Government and of the 
Legislature. 

It thus becomes a matter not only of interest 
but of uigency to consider the question of patent 
law reform and to take stock of the proposals 
wliich will be pressed upon the attention of 
Parliament. In arguing for the consideration in. 
this connexion of an improved rule concerning 
the granting of injunctions, I hope to engage the 
interest of the Society in this reform and perhaps 
its support of a definite proposal on the subject. 

In framing the terms of any such proposal two 
considerations should be borne in mind. There is, 
first, the mischief, u,lroady illustrated by the 
Levinstein case, due to the indiscriminate issue of 
injunctions in support of patent right and, in the 
second place, there is the consideration — not less 
important — of the case in which a patent right 
cannot be exploited to the best advantage of the 
public save as a strict monopoly of the patentee. 
This latter case may be illustrated by the telephone 
monopoly. To render efficient public service 
the telephone system — like the inland telegraphs — 
must be a monopoly. Even if no question of 
patent right were involved the telephone monopoly 
would be justified on the same principles upon 
which gas and water works are m^e monopolised 
industries. The original telephone system was 
in this country bunt upon patents, and there 
seems to be no reason why it should nob during its 
experimental stages have been protected by 
injunctions based upon patent rights. Sooner or 
later, if the system succeeded, it was sure to 
become a monopoly. The original patentees, 
ff able to carry the undertaking to a successful 
issue, would naturally, and very properly, become 
the undertakers of the business. If they proved 
unequal to the task and a new telephone authority 
had to be set up it would be easier to expropiate 
one than a dozen different undertakers. It may 
well be that in a case such as that good cause 
could ^ shewn for the protection of the patentee 
by an injunction. But that is a widely different 
thing from the indiscriminate granting of injunc- 
tions without any regard to the pubhe interests 
involved, and it is this indiscriminate use of a very 
dangerous weapon which constitutes the mischief 
now under discussion. 

Assuming that point to be sufficiently clear, 

I pass now to consider briefly what is the remedy. 
Many remedies have been proposed. These are : 

1. The compulsory license introduced into our 
law by the Act of 1883 and re-enacted with modifi- 
^tions by the subsequent statutes of 1902 and 

2. ^le compulsory working obligation copied 
from the Continental code and incorporated in the 
Act of 1907. 

3. The penal clauses ot the 1907 Act which 
deprive a patentee who makes an improper use, in 
certain specified ways, of his monopoly of his right 
under the patent to an injunction and award of 
dameges against an infringer. 

v ^ ®dfficiently formidable array of remedies 

but they We proved to be almost wholly in- 
effective. Various reasons must be assign^ for 
this result. ^ 
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To take them in their order : 

1 The compulsory license remedy would 
robably have met the whole difficulty, and is 
irtainly. if 1 opinion, the most 

mmiswg remedy that has ever been proposed, 
ut the sound rule agwnst circuity of procedure 
'as set at naught when the scheme was originally 
bodied in legislation; and Parliament, instead 
f investing the Court, when trying a patent action, 
ith the power to give a remedy in the form of a 
ompulsory license, devised a circuitous procedure 
f sending the Defendant to the Board of Trade, 
bills establishing a conflict of jurisdiction and 
fTffravating the cost of litigation. To carry on 
be two caixses at one and the same time would be 
mbsrrassing to both parties to the litigation, 
iid it is not siirprisii^ that under these conditions 
he plan, notwithstanding its excellence, has failed 
f good effect. Half-heerted attempts were made 
tv the Patents Acts of 1902 and 1907 to remove 
lie clog. T^e first mentioned made matters 
efinitely worse by sending the petition for a 
ompulsory license to the Judicial Committee of 
he Privy 'Council — a most respectable but withsd 
, most impracticable tribunal for that purpose. 

Iv the Act of 1907 the Supreme Court was at last 
iiade the tribunal for deciding a question of 
ompulsory license, but by a positively whimsical 
ncongruity the jurisdiction of the Supreme Court 
las limited to the hearing of petitions presented 
0 the Board of Trade and reCeiccd by the Board 
0 the Court. Thus the fatal clog of the circuitous 
»rocedure has been assiduously preserved through 
,11 changes of the law, and the draughtsman h^ 
leen aUowed to nullify the measures which Parlia- 
nent has approved for the remedy of this mischief. 

2. The compulsory working obligation. This is 
1 , remedy borrowed from the Continental systems 
)f Patent Law, which appears, on superficial 
onsideration, to be the obvious thing. If a patent 
s granted in order that the patentee may introduce 
in invention into use, what simpler and more 
ogical than to make the bringing of the invention 
nto use a condition of the continuance of the 
^ant. But, tried by the criterion of experience, 
/his remedy is found to be logical indeed — but 
lot remedi^. To begin with, merely repealing the 
latent does not set the manufacture going. If it 
iid a better remedy stUl would be to grant no 
patents at all. Then the condition of compulsory 
vorking is always and necessarily qualified by a 
imit of time within which the patentee is not to be 
larried by the compulsory working condition. 
But no fixed and invariable time limit will meet 
bhe case. How far it is from meeting the case 
nay be illustrated very strikingly from another 
provision of our patent law. No British patent 
ight can run for more than fourteen years. But 
n certain cases a renewal may be obtained at the 
expiry of the fourteen year period. That is only 
vhen the patentee has been quite inadequately 
remunerate because he has failed to bring his 
invention into sufficient use. Of course the 
failure must be through no fault of his own. But 
the failure which constitutes a ground of forfeiture 
need not bo through any fault of his own. The 
same failure to exploit the invention may at one 
stage be a ground of forfeiture and at another stage 
a ground of renewal of the patent right. In 
truth the verbal logic is misle^ii^. When you ; 
look behind mere texts and consider the essence- of i 
a patent grant, it is a contrivance for producing 
the effect of which Lord Parker speaks, i.e., for 
securing the bringing into use of new inventions 
at the earliest possible moment. If then a par- 
ticular grant fails to accompli this end the 
reason is that it has been granted to the wrong 
patentee and the congruous remedy would be, not 
to repeal the grant, but to expropriate the grant^ 
a-nd put some better patentee in his place. This 


is substantially what the compulsory license does* 
The repeal of the patent only destroys the pro- 
prietary interest which was created to promote 
the itffi of thd invention. It is a doctrinairo 
measure devised to deal with one particular kind 
of obstruction, and adapted to that end. But as 
that particular form of obstruction is by no means 
the most serious difficulty by which the introduction 
of new inventions is beset, the remedy has not 
unnaturally proved to be worse than the disease. 
If the power to veto the use of an invention were 
taken away from patentees the mere existence 
of dormant patents would be no mischief at all. 

3. The penal clauses of the Act of 1907 do not 
call for any special notice here. They are very 
special matters intended to repress particular 
abuses of patent right and except in so far as they 
are covered by what has just been said under the 
last head, they do not substantially affect the 
present discussion. 

The conclusion of the whole matter appears to 
me to be this. Our patent law could he easily 
reduced to an extremely simple form, in wliich the 
patent grant might be expected to produce a 
maximum of public advantage, by reducing the 
grant to a qualified monopoly which would in all 
Ccoses confer upon the patentee the right to grant 
licenses but only in exceptional cases the right to 
restrain by an injunction the use of the invention. 
This reform is urgent, and if carried out it might 
be accompanied by a repeal of the intricate legis- 
lation and vexatious penalties of the last Patent 
Act. The patentee would then be in this position, 
that by promoting the use of his invention he 
would be turning his patent right to value wher^s 
he could derive no profit from it by suppressing 
the use of the invention within the Eealm. Wlien 
that is his position the patentee will no longer be 
able to do any mischief, while the power for good 
will remain intact. When once that position is 
reached we need not trouble any more about 
penalising patentees. They will be the aervante 
and not the masters of the public. 

In conclusion I should like to submit the 
suggestion that here is a subject which a special 
Committee of the Society of Chemical Industry nufd^t 
be most advant^eouriy appointed to consider. 
It closely concerns the industnes in which you have 
a special interest : it is a live question upon which 
legislation will almost certainly arise in the not 
distant future ; first, to form, then of formulate, 
and, finally, to enforce your views on this important 
subject would be the fitting task of as strong a 
Committee as you could appoint. May I beg 
foigiveness for venturing to suggest the scheme 
and to commend it to your favourable considera- 
tion. 


THE INFLUENCE OF PATENT LAWS UPON 
INDUSTRY. 

BY WALTER F. REID, F.I.C. 

(Chairman of the Institute of Inventors.) 

At this critical moment in our history it is well 
to consider whether and how we are handicapped 
; in. our competition with other countries by the 
i laws which control our actions and our industries. 
All civilised communities have found it necessary 
to regulate the conduct of individuals by a more 
or less complicated system of regulations, the 
main point of which should be that isolated umts 
of our social system may not injure the community 
as a whole. Until recently we prided ourselves 
on giving more freedom to the individual than 
other nations, many activities carried out in other 
countries by ^e State being here left to individual 
effort. In the past, individualism had its advan- 
tages ; but speed of communication and rapidity 
of transport have so altered the conditions of 
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intercourse between nations that collective action 
must be substituted for individual effort, if we are 
to maintain the position to which we deem our- 
selves entitled. In an ideal community it might 
be possible to arrange the division of labour so 
that each would perfonn the task for which he 
was fitted. By “labour” I do not, of course, 
refer to the narrow-minded, homy-lianded variety ; 
but to every activity necessary for the good of 
all. PaUiiig such utopian conditions the best 
alternative seems to be for the community, as 
represented by the State, to hold the balance 
fairly between the various classes of workers bo 
that none of them may be handicapped in their 
efforts for the common weal. If there is one class 
of workers to whom humanity in general is most 
indebted, it is the inventor. All our comforts, our 
means of subsistence, our industrial appliances, 
our weapons of defence have been at one time 
new inventions. Technical education really con- 
sists in transmitting to the possible inventors of 
the future the inventions of the past and present. 
Those who have been and are teaching research 
work ai‘e beginning to find out that work is none 
the less scientific when it has a definite object in 
view that may benefit mankind. 

But research, although an important step in 
advance, is not the final one. Before research can 
be of use the inventor must intervene and apply 
the results to some existing or new industry. 
The researcher may himself be an inventor ; but 
this is by no means always the case. Perhaps 
the majority of modem inventions are more or 
less based on work done by others than the 
inventor w’hose name becomes known in connection 
with the subject. It has been truly said that the 
inventor is born and cannot be evolved by any 
process of education any more than a good painter, 
musician, or author can be produced by such 
means. What can be done, however, and this is 
where technical education and practical experi- 
ence are so important, is to teach those who have 
the inventive faculty what others have previously 
done or are doing, so that a valuable gift may not 
be wasted in the duplication of work already done. 
In patent specifications and recently in the records 
of the Institute of Inventors there are numerous 
cases where different people have evolved the 
same idea, and such repetitions will no doubt 
continue ; but they may be diminislied by 
technical training. Again.* an invention may be 
apparently perfect and yet, when put to the' test 
of experience, it may not effect the purpose in 
view. Ericsson, the celebrated inventor, took a 
house infested by rats and evolved a rat-trap 
that was described as a marvel of ingenuity, but 
the rats would not go near it and the inventor 
remarked : “ These little beasts have brains 

altogether too big for their heads.” Very few 
inventors are endowed with the business faculty 
and, from the natural point of view', this is an 
advantege. Business men are very numerous, 
good inventors very scarce, and, if it could be 
done, it would be better for iuYentoi*s to allow 
others to apply their inventions and themselves 
to continue the use of the faculty with whicli they 
are endowed. The “ instinct of contrivance,” as 
it has been called, is irrepressible, and very few 
inventors indeed can resist spending the money 
gained by one invention on some new one. Edison 
spent most of the money gained in electrical work 
on a gigantic scheme for the utilisation of the 
magnetic iron ore of New Jersey. When it failed, 
a financial friend told him that the amount spent 
was £800,000 ; and Edison replied : “ Well, it’s 
all gone, but we had a hell of a good time spad- 
ing it.” ^ 

As a rule the inventor receives but a very small 
fraction of the wealth which he is instrumental in 
creating. The popular notion that inventors 


become wealthy monopolists is erroneous. Only 
4% of the patents taken out are continued to 
the 14th year and only 52% remain in forc^> 
even at the end of the 4th year. The great 
undertakings connected with such names 0,15 
Dunlop, Welsbach, Marconi, Nobel, and many 
others are combinations of shareholders, some of 
whom have very small holdings, -and their success 
depends, not on patents which may have long 
since lapsed, but on sound commercial manage, 
ment. Inventors have undoubtedly created great 
industries, found employment for many miUions 
of w orkers, and added to the comfort and working 
capacity of their country. But what does that 
State do for them ? In return for an exorbitant 
fee they are granted a patent which, contrary to a 
popular belief, is not a monopoly at all, but 
merely a license for litigation. The Government 
having secured his money, renders the inventor no 
help should his rights be assailed and leaves him 
to fight his own battle should any'one attempt to 
rob him of the fruits of his labour. In view of the 
enormous advantages accruing to that country in 
which new industries are originated and developetl, 
it would be an excellent investment of public 
money to pay all a patentee’s fees and expensis ; 
but what doAve find a short-sighted Goveromerit 
department doing ? A tax yielding a net profit 
of about £100,000 per annum is levied on inventors, 
and, to do this, a staff costing last year £145,013 
is maintained. The total amount paid to the 
Patent Office last year in fees was dE275,000. A 
large portion of the expenditure is incurred in 
making useless searches through the patent 
specifications of the last 50 years, a search w’hifli 
is of little use to the patentee and is looked upon 
with ridicule by capitalists of any experience in 
patents. Wlien we consider that an inventor can 
derive no profit from a patent until it has been at 
work for some time the folly and hardship of 
adding to his difficulties at the beginning by 
heavy taxation become evident. Patents wei? 
formerly issued by needy sovereigns in want of 
money ; are we now' much belter off than in the 
days of the Star Chamber ? 

Truly the Patent Office is one of the greatest 
of the many failures of the Board of Trade aiuf 
British inventors can have no chance in com- 
petition with their foreign rivals until it is com- 
pletely re-oiganised. Commercial men are crying 
out for a Ministry of Commerce ; hut industrial 
and technical interests are even more concerned 
in having a government department to deal with 
in whicli tlie officials are not incapacitated hy 
the defects of their education and by hidebound 
official habits from dealing intelligently with the 
pressing needs of the day. 

Some of the most useful inventors are working 
men whose daily occupation makes them familiar 
with processes and machinery. From the cx- 
erience of the Institute of Inventors I have no 
esitation in saying that many valuable invention? 
are lost owing to the lack of means of men w ho 
are thoroughlyfamiliarwith their subjects, but wish 
to protect their ideas before disclosing them. 
Some short-sighted employers object to their 
workmen developing new ideas ; such firms soon 
lose ground and ultimately succumb to the rivalry 
of others who keep more up to date. Their 
workmen, seeing no scope for their inventive 
ability, leave and take their experience an.d 
ability with them. 

The present war has showm how dependent we 
are upon the^ inventor, even for our national 
existence. It is a war of wits as much as of mf n 
and money, and without the hearty co-operation 
of chemical experts and especially of the membei'i- 
of our Society, Great Britain might have beer in 
a very serious position. Our officials had been 
thoroughly warned, but the majority of them are 
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lacking in scientific and technical education, 
S i tiiey could not fully realise the importance 

the warnings given. We have suffered heavily 
iii consequence and have not yet fought our way 
nut of the inferior position in which we found 
ourselves at the outbreak of war. As one of 
vnur Representatives, I called the attention of the 
Resident of the Board of Trade to the serious 
Position we were in, in 1906, as regards explosives, 
and some action was taken in connection with the 

^*When^^^^ war is over an industrial contest will 
liecin for which we are ill prepared. Our present 
eMmies and future trade rivals found a most 
effleierit weapon against us in oui> own patent law. 
Their patents are now being carefully nursed and 
nroflts collected for them, and when peace is 
declared the old state of affairs wUl continue, if 
we do not stop it. In my opinion the whole 
management of the Patent Law Office should he 
re-organised. It should have as its head a man 
of the highest scientific and technical training, 
preferably one with some knowledge of English 
words and their meanings. If he has some 
experience of British industry so much the better. 
A mere university training is quite. insufficient 
for the head of an establishment dealing with 
complicated technical and industrial matters. 
The inventor should be treated sympathetically 
and not merely as an individual from whom 
excessive fees are to be extracted. Practically 
the only advantage which the patentee derives 
from the Patent Office is the excellent and well- 
managed reference Library, the beat of its kind 
with which I am acquainted. Our Society is 
endeavouring to get similar libraries established 
throughout Great Britain j they would be 
extremely useful to inventors and technical men 
generally. There are many free libraries through- 
out Great Britain, but most of them seem to have 
become purveyors of cheap and not altogether 
healthy-minded novels. 

If we assume that the inventor is entitled to 
have his ideas protected, the question next arises, 
how is this to be done ? In the first instance, he 
should be consulted when alterations in the 
Patent Law are being made, which has not 
hitherto been done. Every other interest has 
been fully represented on such occasions, but not 
the inventor himself, the chief party concerned 
and the one who supplies the funds. One in- 
justice of the present system is that if a patentee 
does not pay a fee on a given date, his patent 
lapses. An inventor may be deprived of the 
fruits of years of labour, perhaps through the 
carelessness of an agent. Soon after the outbreak 
of war, the Institute of Inventors approached the 
Board of Trade asking that patentees who, on 
account of the interruption of business caused by 
the outbreak of hostilities and the consequent 
action of the Government, should be unable to 
pay their renewal fees, might have the ^yment 
suspended until the conclusion of war. Nothing 
was done by the Board of Trade ; but several 
technical societies have since taken action in the 
same direction, notably the Institution of Auto- 
mobile Engineers, which passed the following 
resolution : — “ That in view of the conditions 


arising from the war, precluding very many 
Patentees from deriving any benefit from the 
monopolies granted to them, the Government be 
respectfully hut very strongly urged to grant 
Patentees the option to suspend their Letters 
Patent until peace is declared.” 

In view of the members of the Society of 
Chemical Industry being seriously affected by the 
present state of affairs, our Council might well 
asTOciate itself with the action taken by similar 
bodies. The Board of Trade have power under 
the Act to prolong a patent ; but what is wanted is 


a declaration that a patent may be suspended 
during the war. 

There are many other points in which chemical 
industry is handicapped by the existing Patent 
Laws ; hut time will not now permit of reference 
to them all. 


THE DISADVANTAGES OP THE PRESENT 
PATENT LAW. 

BY W. P. THOMPSON. 

The main disadvantages of the present law are 
first, that a vast number of patents suffer an 
untimely death through the heavy annual taxes 
which the inventors often find it (Ufflcult to pay ; 
secondly, the tremendous law costs at present 
necessary in fighting patent actions ; thiixi, the 
unsatisfactory way of assessing costs and damages 
in these actions ; fourth, the opening left to fraud, 
and useless expense, caused by our system of 
provisional prol^tion ; fifth, the uselessness and, 
mdeed, pernicious nature of the compulsory 
working laws as at present existing ; sixth, the 
shortness of the duration of patents; and seventh, 
a patent, other than a convention patent, cannot 
be taken out by the assignee. 

Firet. — The Annual Taxea. 

This, of course, is only a very small thing to 
wealthy chemical manufacturers, but to poor 
inventors it is a very serious matter. In 1883 
when the taxes on applications were lowered to 
about one-fifth of their previous amount, leaving 
the annual taxes the same, the net income of the 
Patent Office wa.s only very slightly reduced, 
and I am firmly convinced, from my own 
experience, that if the annual taxes were 
reduced to say £1 a year, the loss to the Govern- 
ment would be infinitesimal, if any. I say this 
from the fact, that every year I meet with a vast 
number of cases of men who have not brought 
their inventions into a thoroughly satisfactory 
condition of profitable working, and they prefer 
to abandon the patent sooner than pay these taxes 
(though believing that their patents are stiU 
valuable), but they would have paid the tax, 
if it had been only £1. The result is the invention, 
not having been brought to a financial success, is 
dropped, and it is no longer to the interest of 
anyone to take it np. These dropped patents 
are a rock on which many valuable inventions 
by other parties have been wrecked, as the 
examiners, of course, refuse any claim which may 
appear in these patents, even though the abandoned 
patent may not he strictly workable in the form 
in which it has been filed. 

Second. — Cost of Patent Actions. 

The tremendous costs of English courts are 
proverbial, and patent cases are more costly than 
others, owing to our Judges, and veryfrequentlythe 
lawyers also, having very Uttle acquaintance with 
science. The difference, indeed, between the cost 
of German patent law, and of English la extra- 
ordinary. My firm has taken patent cases to 
the highest court of appeal in Germany, against 
Krupp of Essen, the Associated Glass Manu- 
facturers of Germany, Siemens & Halske, Deutsche 
Rheinische Eisenwerke and numerous others, 
and in nearly eve^ instance (in these four men- 
tioned cases especially) we won against German 
subjects, and the costs granted were so liberal that 
our net agents' and lawyer’s hill hardly amounted 
to fl.'i in any case, and in several instances we never 
received the bill from my lawyers at all, they 
being satisfied with taxed costs. On the other 
hand, in (he one or two cases which we have lost, 
we have been astonished at the very small amount 
of costs incurred even in fighting to the Supreme 
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Court of Appeal, uothii^ approaching what they 
would have cost in Ec^Xand, while at the same 
time the decisions, were models of sciwtific 
accuracy, a striking contrast to the decision in 
numerous courts that we have taken cases to in 
Great Britain. Take, for instance, the case 
against Krupp- The five judges who finally 
decided the question were a lawyer, a metaUui^ist, 
a chemist, and two other highly scientific men. 
Part of the attack of Krupp was “ that the inven-. 
tion, as set forth in the patent, was unworkable.” 
We stated that it was being carried on on a large 
manufacturing scale in Ei^land, and if they would 
appoint a commission to take evidence there, we 
could easily prove it. The court at once appointed 
the metalluigical judge to go across to England, and 
each of the parties was invited to appoint an 
expert to go with him or meet him there. The 
Judge examined the works minutely, with a copy 
of the patent specification in his hand, cross- 
examined the employees, etc., in presence of 
Krupp’s expert and the patentee, and asked these 
to say anything further that they wished. He 
came back and at once informed the court that 
it was being largely worked in Er^land exactly as 
it was in the patent, and therefore that that groiind 
of Krupp’s attack failed. Fancy an English 
judge doing this 1 

Now in Jjiverpool, the cotton brokers or a long 
time groaned under the heavy law costs which were 
incurred in their litigations, and finally they entered 
into a combination whereby in all cases they had 
to refer their trade disputes to an arbitration 
Court of their own, and there is probably not a 
single cotton broker in Great Bricain that would 
like to go back to the old arrangement. It is 
very rarely that these actions cost more than £5, 
whereas, fought out in a Court of Law, they would 
probably cost hundreds. 

Now if your new organisation can act on this 
plan or the Chemists in the British Isles would 
combine together to put all their patent cases to 
arbitration of a special Court of their own, in a 
similar way. that Court being empowered to call 
in an expert as an assessor, and one neutral lawyer 
or patent agent, if thought advisable, each side 
being only allowed to bring evidence of fact, and 
one single advocate, a chemist, lawyer, or patent 
agent, the cost would be found to be trifling, and 
the chances of a rightful decision enormously 
increased. In the German Court of Appeal in 
patent cases, they pick from among their body 
^according to my experience’) one lawyer, and tour 
•scientific men, more or less acquain^d with that 
particular line of science, with power to call in an 
assessor. Neither side is allowed to call .scientific 
experts, qua experts. The Court docs this if 
necessary. The result is that law actions there 
cost much less in shillings than in England they 
do in pounds, and the decisions are much more 
satisfactory. In Germany an ordinary court 
has no power to judge in a ca.se of infringe- 
ment or validity of a patent — the matter must 
be brought before the Patent Office Court, and 
from that, on appeal, to the Supreme Court of the 
Patent Office. 

Third. — AB8e,8sing costs and damages. 

In an action in Great Britain, the patentee can 
either apply for damages assessed on the amount 
of profit which he can prove he would have made 
if he had manufactured the infringing articles 
himself, or the profit which the infringer himself has 
made on the transactions. In either of these cases 
he has very formidable difficulties to contend with 
If he chooses to take the profit which the in- 
fringer has made, the infringer contrives to lessen 
the amount of profits by an immense bOl for 
experiments, for works charges, oversight, travel- 
ling, advertisements, etc., and the costs of proving 
this are often greater than the costs of the trial 


in the first instance. I have known of one case 
which took ten years before Uie assessment was 
finally completed, and it ruined the winning party. 

If, on the contrary, the inventor appli^ for 
the damages to be assessed according to the 
profits which he would have made on the proved 
infringements, he has enormous difficulty, first in 
ascertoining the particulars of these infrii^ements, 
and seconmy, in proving that he woiSd have 
got each order if the infringer had not taken it. 
On one occasion where House of lords 
decreed damages in a case in which I was engaged, 
and in which we elected to take the profits which 
we would have made out of the infrii^emeate, 
there was, we were satisfied, more than £25,000 
profit made. We finally compromised for £5000, 
mding it impossible to get hold of many of the 
customers of the InMnger, and of getting 
other customers to admit that they woula have 
given us the order. In several foreign countries 
there is none of tbds trouble, as the infringer has to 
pay the value of the infringing articles, or in some 
instances two or three times this amount. If 
some simple arrangement of this nature could be 
enacted, a vast amount of legal fees and 
other expenses and also of actual fraud would be 
obviated. At present, but for the extravagant 
costs of patent actions, it would always be at least 
equally advantageous to risk an infringement 
action as to pay royalties. 

Fourth. — Provisional protection. 

Except in Great Britain and some of her 
Colonies, there is no country who has adopted our 
system of provisionaJ protection, and even some 
who had adopted it, afterwards abandoned it. In 
all the rest of the world a complete specification 
is filed at start, but in nearly aU the principal 
countries additional improvements can be added 
in a separate application, to date as of the date 
of such application, but to be covered by the 
patent. 

Provisional protection has been productive of a 
very large amount of fraud, notwithstanding the 
efforts of the Patent Office, who have become 
extremely careful in this matter, and of patent 
agents, to prevent it, and the only advantages 
(if advantages there be) in this provisional pro- 
tection system are two : 1st, that it gives the 
patent agents and the lasers a large amount of 
work, and an opportunity of extracting fees ; 
and 2ad, that a schemer who has though of an 
idea but not developed his invention can apply 
tor provisional protection, and so get six months 
(formerly nine) during which he can work it out, 
or, if it be in a rather fav-ourite field of invention, 
find in the meantime what other people are doing, 
ignorant of his protection, and then cover these 
other men’s inventions in his complete. I will 
give two illustrations. An inventor came to our 
firm, and asked us to enter a provisional specifica- 
tion of his own drawing up, in which the member of 
our firm, who took it in ^nd, could hardly under- 
stend a single sentence. He, however, did not 
me to teke the responsibility of refusal, so filed 
the application. The Patent Office promptly re- 
jected it.sa^dng it was all rubbish, and he must file 
a proper specification. At that time there were 
mne months provisional protection during which 
he ^uld do this. At the end of about eight months 
ne Drought a thoroughly satisfactory specification, 
ana it was allowed as of the original date, and a 
week or so afterwards brought some excellent 
drawi^p and a complete specification minutely 
diracribii^ the invention. Now it so happened 
that ^ the time he first called on us, we nad in 
our office an invention of Mr. Edison, the American 
inventor, the drawings and specification being all 
made out ready for flung on tne dav of issue of the 
American specification {for at that time to file it on 
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that particular day was very important). Mr. 
Edison had let it be generally known that he had a 
very valuable invention for a given purpose, but did 
not give details to the public — only described 
what it would do. Our client, therefore, had 
drawn up this bogus specification, embracing 
every word descriptive pf the invention, which 
Hr. Edison had published, and if it had not 
been that he had accidently come to Edison^s 
own patent agent, who recognised the drawings, 
he would have obtained the prior rights to Edison’s 
invention. As it was, we refused to complete the 
patent, or to give up the specification and draw- 
ings, but sent the whole account to the Patent 
Office with full particulars. The Patent Office 
absolutely refused to allow this man to have 
a patent. On another occasion a patentee 
brought me an invention which looked very good, 
but was too complicated. Near the end ot the 
period of provisional protection he brought a very 
great improvement on it, and asked whether 1 
could complete the patent on this improvement, 
instead of on the original design. On examining 
the provisional specification, I found I had so 
generally worded it, and had put so many su^es- 
tions in it, that it practically covered the new 
invention about as well as it did the old, and I 
obt^ed a patent for him, on the new invention. 
He then came to me and wished me to oppose 
another man’s patent, on the ground that it had 
been previously patented by himself in the afore- 
said specification. I opposed this other man’s 
patent, and got it refused. Afterwards indubitable 
erideuce was obtained, that my client had not 
invented it at all, but had stolen the invention 
from the other, who had published his invention a 
little before my client completed his, and before he 
(‘aine to me with the new invention. Nothing, 
however, resulted, as the rightful inventor did not 
care to go to the expense and danger of a suit- 
at-law. Had the first patentee, in either of 
these cases, been obliged to file a complete specifica- 
tion at start, as he would have had to do 
in any other country but a British one, the fraud 
would have been an impossible one. 

Fifth. — Compulsory licences. 

By the Act of 1883, any interested person could 
go before the Board of Trade, and on showing a 
prima facie case that a patent had not been 
worked in this country during the previous three 
years as much os it h^ been worked abroad, the 
Board of Trade would call upon the patent^ to 
make his defence. A day would be set apart 
for hearii^ the parties, when the Board of Trade 
could decide whether a licence should be granted, 
or not.' This was a very cheap, simple, and 
satisfactory procedure, but unfortunately it had 
the very great defect of not putting money into 
the lawyers’ pockets ; in fact, in one or more 
of the first and only cases that were tried under 
this clause, no lawyer was engaged, or at any 
rate only on one side. Accordingly a law “ for 
simplifymg and cheapening the process ” 
was pass^, namely, the applicant had first to 
prove the matter before the Board of Trade, and 
then with the latter’s consent bring an action 
before ^e Privy Ckiuncil (about the most expensive 
Court in England). So expensive was this pro- 
cedure, that no case was decided imder it, and 
the present working clauses are a slight modification 
of this act, which also have fortunately proved 
practically tmworkable. I say “ fortunately,” as 
had they been carried out as anticipated by their 
author, a man would have had practically to 
decide whether he would have an Ei^Ush patent 
m^out rights abroad or no rights in England, 
iortunatelir a decision of Judge Parker, 
almost straining the law, saved the situation, as 
nve different countries were passing or had passed 


retaliate:^ measures. This Act was passed at 
the instigation of the Manchester Chamber of 
Commerce, of which Ivan Lievinstein was chairman. 
P^reviously many “ working ” Acts, as they were 
called, had been passed in other counteies but 
had sunk into desuetude as impracticable. If 
was sufficient in most countries if the inventors 
worked them at all, and in one or two only suffi- 
ciently to fulfil the reasonable demands of the 
country. 

At the time when these Acts were pass^, there 
were two working laws in existence in other 
countries, which had given satisfaction. The first 
was the Swedish one, by which if any interested 
party proved to the Patent Office, that any patent 
three or more years after grant was not being 
worked sufficiently to satisfy the reasonable 
demands of the country, he and the inventor were 
heard by the Patent Office (or by the Court after 
1902), and such authority could oblige the patentee 
to grant the applicant a compulsory licence. 
This was an exceedingly cheap procedure, and 
has ever since the day it became law, namely, 
16th May, 1884, given general satisfaction. 
The other Act was the present Canadian Act, by 
which the applicant has the option of either working 
the invention in the realm sufficient to supply the 
demands of the country, within two years of grant 
of the patent, or within six months of grant of 
putting his patent under the Compulsory Licence 
Clause, whereby any person applying to the Patent 
Office, giving him full notice, and satisfactorily 
proving that the invention was not sufficiently at 
work and that he was a suitable party, could be 
granteKi a compulsory licence on such terms 
as the Patent Office saw fit, the royalty of course 
to he paid to the inventor, who was fully heard. 
ITie procedure in both instances is remarkably 
cheap. In both these procedures (Acts) there is 
an appeal on points of law, but they have the defect 
of the English Act of 1883, that they bring little 
or no fees to legal practitioners. 

Sixth. — Duration of Patent. 

Great Britain has, with the exception of a few 
smaller countries, the shortest duration of patents 
of any country, and the tendency in new laws 
abroad is to extend the time rather than lessen it. 

ITie United States grants patents for 17 years, 
and without any annual taxes, and there is a 
project of law before the legislature, to extend the 
duiution. Belgium grants them for 20 years. 
Most other countries grant them for at least 15. 
It is found continuaUy that the patent is just 
b^iiining to pay well near the end of the 14 years, 
and in Great Britain we have a costly procedure 
for extending the life of a patent usually for three 
to seven years. If the patents were granted for 
20 years, as in Belgium and the United Stat^, 
there would be no need for this procedure, but in 
that case again, a great field for law charges would 
be cub off 1 

Another valuable improvement m force in 
nearly all countries would be to allow assignee of 
patents to apply for patents. We can do this in 
the case of convention patents. 

And now a few words on the temporary rules 
during the war. My firm has appli^ for com- 
pulsory licences for many patents of ^ien Enemi^, 
and in every case in Great Britain, in India, and 
in Australia, where they have the same law, 
they have been allowed on fair terms, and ilr. 
Kunciman and the Board of Trade have repeatedly 
intimated that it is their intention to continue 
these licences for the duration of the patents, hut 
these licences are theoretically liable at any time, 
even during the war, to be revised or rescinded 
on good cause, but I am still confident that these 
licences will continue to the termination of the 
respective patents. 

d2 
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DifiCUSSION. 

The President expressed some doubt as to 
the authority of an official to give a verbal 
assurance to licencees in regard to the period of 
their licences. It would have been more satis- 
factory had some official intimation been giv^ 
through public channels. He was interested 
in the suggestion made by Mr. Gordon, which on 
the face of it had the great advantage of extreme 
simplicity — that was, that instead of granting 
monopolies we should grant the power to issue 
licences. The question of licences would then 
become a matter of negotiation, and, as Mr. 
Gordon suggested, the machinery involved for 
applying for injunctions would be brought into 
use. In commercial matters Arbitration Courts 
had very lareely taken the place of appeals 
to Courts of Law, and with very great success. 
The new Association of Chemical Manufacturer 
included in its articles the provision that it 
m^ht have the power to act as arbitrator 
or to appoint arbitrators. 

Mr. A. G. Bi^xam said that our Patent Law 
came int<i operation under an Act of James I., 
dated 1623, and we had never got away from that 
Act. That was, he thought, one reason why the 
Patent I^aw at present was a source of dissatis- 
faction to chemical manufacturers. One clause 
in the Act of 1623 which was still on the Statute 
Book allowed the King to exempt from the 
iniqmtous practice of granting monopolies, mon- 
opolies granted for 14 years for new manners of 
manufacture. In those days it had been very 
difficult to establish a new manner of manufacture, 
and from the cases which had been published it 
would appear that the establishment of a new 
manner of manufacture then had consisted not 
in applying an invention made in this country, 
but in going abroad to acquire knowledge of what 
others were doing, and applying that knowledge 
over here. He submitted that we should regard 
the patent system not only from the point of view 
of its being advantageous to the inventor in 
enabling him to start a new industry, but from 
the point of view of the public. The alternative 
to a patent system, must be secret working. The 
Patent Law persuaded a man to part with his 
secret and did away with the trouble which always 
occurred from secret working. He had been 
asked recently what would have been our position 
if the Salvarsan patent had never been published. 
It might have been difficult to determine the 
constitution of Salvarsan by mere analysis. 
It was commonly stated that a patent specification 
did not disclose the invention. He did not think 
that was quite just. It was exceedingly difficult 
to write a specification in. any case, and it was 
almost impossible to compel or even to ask the 
inventor to put in everything that must be done to 
ensure the best result. Although there were 
probably cases in which the specification was not 
fairly dmwn, he thought that those cases were far 
from being in the majority. Taking the view that 
the real basis of the Patent Law was the public*ation 
of invention, there was considerable reason in 
the injunction, for it seemed common justice 
that the inventor should remain under the same 
advantage which he would have if he were to 
work secretly, and that advantage was a monopoly, 
and not merely a license to grant licenses to others. 

Gordon did not, he thought, favour compulsory 
licenc^ in general, but only as an alternative to 
the injunction, and one of his reasons was that in 
the past the^ application for a compulsory licence 
had been an intricate and costly operation. Wit hin 
Idle past few years it had been found possible even 
in disputed cases for the Comptroller to constitute 
a satisfactory Court of first instance. He did not, 
of course, suggest that he should be the final Court 


Dr. A. Ree said, looking at the case from the 
point of view not only of chemical industry but of 
the public in general, it seemed to him that a 
patent was granted to an inventor not only for the 
^nefit of the inventor but q^uite as much for the 
benefit of the State. That had been the original 
intention of the Act. He thought we had not 
sufficiently considered the interests of the State 
in this matter, and it was the interests of the State 
more particularly, he thought, that had actuated 
the Manchester Chamber of Commerce when 33 or 
34 years ago they had begun their agitation with 
regard to the reform of the patent law. At first 
it was proposed that the procedure in regard To the 
granting of compulsory licence should be altered, 
and there were one or two Acts — the last one in 
1902 — which had given what seemed at the time 
to be benefits and advantages that might accrue 
to the British manufacturer and to the State. 
Unfortunately, legislation carried in those days 
proiioscd proc^ure which was so complicated and 
so costly that he believed that during a period 
of something like 20 years up to 1913, only one 
application for a compulsory licence had beer 
brought into the courts, and that was the case of 
Mr. Lievinstein, who had brought an action for the 
granting of the compulsory licence, which had 
proved to be very costly. It had been felt by 
the Manchester Chamber of Commerce that it 
wa.s very unfair and unreasonable that the inventor 
should be put to great expense before he could 
obtain a compulsory licence, and it had been partly 
with the view of altering that that the Manchester 
Chamber of Commerce had be^un an agitation 
in favour of compulsory workmg. Compulsory 
workii^, he believed, obtained in practically every 
industnal country of the world, with the ]^ssible 
exception of the United States, where high duties 
rendered it unnec^sary. There had been very 
strong opposition on the part of the patent agents. 
He believed that one great reason for that was 
that a much larger number of important patents 
were taken in this country in respect of chemical 
inventions by German finns than by English firms. 
Natuially these foreign firms considered that it 
was directly opposed to their interests that com- 
pulsory W'Orking should be introduced into this 
country whereby they had to manufacture in this 
country in return for the protection of their 
invention for fourteen years. It was not until 
about 1906 or 1907 that they had succeed^ 
(thanks to the quick perception of Mr. IJoyd 
George) in getting the legislature to realise the 
position in r^ard to foreign patents. Mr. Uoyd 
George had said “ A patent la a monopoly granted 
by ike State for adequate conBideraiion and the 
S^tate is entitled to see that the adeqaale 'consider- 
ation is given. It is a very valuable asset which 
the community gives in return for something it 
^pecls, and it is entitled to say that if it has not got 
its share of the bargain it icili revoke the whole 
of the monoj)oly which it has conferred.” That 
was practically what Section 27 of the Patent 
Act of 1907 effected. The Mersey Chemical 
Works and others had been started in order to 
carry out the provisions of the compulB<M»y working 
clauses of the 1907 Act, and in several cases, at 
all events, actual manufacturing had been com- 
menced. He mentioned as an instance the case of 
ind^o. The indigo used in this country up to the 
beginning of the war and for some months after- 
wards had been almost exclusively, if not ex- 
clusively, produced in this country, at the works 
erf the concern which to all intents and purposes 
was the German firm of Meister, Lucius, und 
Briining. The remarks he had made on the 
previous day were more particularly in reference 
to the fact that Mr. Thompson had been in the 
{^st and was apparently even to-day in favour 
of compulsory licences and strongly opposed to 
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compulsory working. He thought that the question 
of whether compulsory licences or compulsory 
wor^g was the best in the interests of the country 
had been thoroughly th^hed out during the last 
8 or 9 years, and he believed that the community 
generally, including not only business men and 
mamdacturers, but also the great body of working 
men, realised that compulsory working would 
mean the bringing of industries to this country 
and the employment of labour in a large way. Tf 
we were going to adhere to or return to compulsory 
licences — and we had practically returned to-day 
to compulsory licensing — all that was generally 
obtained was the paper on which the invention 
was described. Most of those who had had any 
experience during the last year or two with regard 
to patent specifications, especially those dealing 
with dyestuffs and the intermediate products 
for their manufacture, had realised that there 
must be something radically wrong in the way 
those specifications were allowed to be drawn up. 
The large German chemical manufacturers em- 
ployed the greatest skill so to draw up these 
specifications that the most expert in this country 
were often unable to carry out the invention 
even on a laboratory scale. Every inventor 
naturally felt that he wanted to give away as little 
of his invention as possible, but if we were going 
to grant the greatest possible monopoly to a 
foreigner he should do something in return. 
How many of the important German patents had 
actually been worked on a commercial scale in tliis 
country for the last 20 or 30 years ? Very few 
indeed. The case of indigo was an excepnonal 
instance, where the firm had not only earned out 
their legal obligations but had also observed the 
spirit of the law. Their directors must have 
come to the conclusion that it was reasonable for 
them to do something for the State that granted 
so great a monopoly. That was, however, an 
isolated instance. As a rule it took several years 
before an invention was worked out to such 
perfection that it could be said to be a succe^. 
If for 14 years we gave the foreign inventor per- 
mission to carry out his invention abroad only, and 
not here at all, he thereby practically always secured 
a permanent monopoly. The compulsory working 
that was provided for in Section 27 of the 1907 
Act would have met the difficulties of the case, 
and it was most unfortunate that Mr. Justice 
Parker — now Lord Parker — should have given a 
decision in 1909 in a case with regard to the 
revocation of patents, which resulted in the 
annulli^ of that Section 27 of the 1907 Act so 
far as its useful purposes were concerned. Ix>rd 
Parker had practically decided that before any 
applicant could obtain a revocation of patent on 
the plea that it was not worked in this country, he 
must prove to the satisfaction of the Court that the 
invention was not worked on an adequate scale in 
this country. It was impossible to get such proof by 
anybody who wanted to work the patent unless he 
chose to go about it in a very disreputable manner. 
Now, Lord Parker’s main plea in that case was, he 
believed, that it was unfair that the man whom 
you attacked should he called upon to prove 
your case ; that it was contrary to the principles of 
the law of this country. There were many cases, 
some of which Dr. K^e instanced, in which an 
applicant could call upon the person against whom 
he was proceeding to prove that he was or was not 
doing what was alleged. In June, 1914, a deputa- 
tion of the Association of Chambers of Commerce 
had waited on the President of the Board of Trade, 
^th a view to induce the Government so to modify 
w of Section 27 of the 1907 Act, that the 

Section would be the one 
r .at had obtained before Lord Parker had given 
decision. So far nothing had been done. 

TWfl ih the ’ninetiee his old flm had started the 
manufacture of aniline colours, and some three or 


^up years after they had started the most powerful 
firm in Germany had tried to deprive them of 
the fruits of one of their inventions by upsetting 
the patent which they had secured in this country. 
Although they were then a small and unimportfmt 
firm their opponents had not succeeded in their 
endeavours. Later, for w^orking a patent^ process 
* of producing certain valuable dyestuffs, they had 
reqxiired certain products that had been patented 
by a German fiim in this country, but which the 
s^e firm had been unable to patent in Germany. 
T^at German firm had refused to supply them 
with those products, and ultimately, after a lengthy 
correspondence, the whole case had been submitted 
to the Board of Trade, and it was largely owing 
to the evidence they had been able to bring forward 
at the time to the Solicitor of the Board of Tzade 
that the 1902 Act, or rather those clauses of the 
1902 Act that related to the then conmulsory 
licences of a new order, had been passed. Dr. 
contended that if we could not have something 
like compulsory working, if no satisfactory substi- 
tute could be found — and he was certain that 
compulsory licensing alone would not do — then 
in the best interests of this country and particularly 
of the chemical industry in this country, it would 
be far better not to have any chemiem patents 
at all. 

Professor H. E. Armstrong said that the real 
subject to be discussed from the point of view 
of cheniical industry was whether or no patents 
were in any way a help to industry. German 
manufacturers had long ceased to bring infringe- 
ment actions apinst one another in tms country. 
They h^ reahsed that they wore wasting their 
money in competing against one another and 
that they had better pool their forces and ^compete 
only against the foreigner. If that condition 
prevails formerly when there were two or three 
groups, now that there was only one group there 
would he absolute unanimity. The question 
was whether there should not be an agreement 
among manufacturers here that they would not 
fight with one another but combine together. The 
result would probably be that the Germans would 
take out very few patents in futui’e but rather 
tend to secret working, since they were all com- 
bined together ; they would not need patents as 
protections against one another and if England 
insisted on a patent being a complete disclosure 
of the invention, it would be absurd to take out 
patents. The late Dr. Mond, he believed, had 
arrived at the conviction that patents were detri- 
mental to industry rather than helpful. the 

point of view of the patent being a complete dis- 
closure of the invention, he ventured to think that 
Dr. R^e had gone too far in what he had said about 
the lack of bona fides on the part of a lai^e pro- 
portion of inventors. What had happened was 
probably very much what Mr. Bloxam had 
indicated — there had been difficulty in making a 
complete disclosure. He contended that an inven- 
tion was not complete when made and could not be 
so. To make it complete the patentee should 
eventually disclose what had been learned in 
carryir^ out the invention. As a rule, the inventor 
was not doing much more than handing on an 
idea he had got from somebody else and improving 
it a little, perhaps. The people who often really 
did the work were the exploiters of the invention, 
who carried it into practice and made it a 
commercial success. Another direction in which 
we should move was in the matter of blocking 
patents. In developing these undoubtedly the 
enemy had adopted tactics of extraordinary clever- 
ness. They would not make a direct attack upon an 
important invention but would study the subsidiary 
operations and take out patents which stood in the 
way of development along the lines of these. T^t 
was the worst form of interference with patente at 
the present time \ it was very often of far more 
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consequence in the end than a mere pat^t lor the 
improvement of the primary mveniaon. He agreed 
wife Dr. Bfe that the firm of Meister, Lucius, und 
BrUning undoubtedly had taken a high moral 
view of their obligation under our Act, in settii^ 
to work to make indigo and other things in this 
country. Mr. Grordon ought not to have quoted 
the Levinstein case or at any rate he oi^ht to 
have quoted it accurately. He said that the . 
Blackley Red was made by a secret process: \ 
that statement had been made over and over i 
again but it had never been proved and there 
was not, in fact, a secret process. He said further 
that the Badische chemists had been wholly in 
the dark as to its synthesis but this also was 
untrue. Having been in the case all through, 
said I^fesspr Annstrong, the facts were all known 
to him. 

Mr, Gordon, in reply, said t^t Mr. Reid 
complained about the revenue which was drawn 
from patent fees, which he stated amounted to 
£275,000 a year, and that he r^arded as a setwus 
burden on the inventor. Actually it was a small 
proportion only of the £275,000 that came from 
the inventors. The great bulk of those fees was 
paid by patentees whose patents had run for 
many years. The British system of patents was 
more liberal in respect of fees than any system 
in the world, because it granted a patent free from 
anything In the way of fees except the original 
application fee of £1, and the sealing fee of £4, 
for a period of 4 years. It was true that in America 
the period was longer, but the original fees were 
much heavier. At the end of four years the 
renewal fee was only £5, and at the end of 14 years 
there was a renewal fee of about £50, but it was 
no hardship to pay such a fee. By the end of 
that time, if the invention was not of a paying 
nature it ought to be surrendered In the public 
interest. Mr. Bloxam had suggested that the 
injunction was the proper way of protecting a 
patentee, because the advantage of the patentee 
under hia patent grant ought to be as nearly as 
possible the same as he would secure if he were 
successfully working in secret. That did not 
seem to be self-evident. If an inventor were 
working his invention as a secret process, he was 
working it under very difficult conditions. He 
had to secure secrecy of a very lai^e number of 
workpeople and others : he had to confide his 
secret to so many people that the possibility of 
keeping it a secret for any considerable period 
impost upon him a very serious obligation. He 
was relieved of all that inconvenience by the 
patent system, and the community got some 
advantage corresponding to the advantage the 
patentee got by his patent grant. Therefore the 
advantage was not necessarily the same under 
the patent system as it was under the system of 
secret workmg. With regard to the view that 
compulsory licensing did not meet the case and 
that compulsory working did, Dr. Ree was labour- 
ing under this difficulty that the only compulsory 
working which we had actually in use in this 
country confessedly, in his view, did not meet 
the case, and, therefore, when he said that com- 
pulsory working would meet the case he was 
speaking of some other system of compulsory 
working which at present we had not in operation. 

Dr. Ree : From 1907 to early in 1909 up to 
Lord Parker’s . decision, it worked exceedingly 
well. 

Mr. Gokiwn : Those manufacturers had started 
on a certain view of the operation of the law, 
which was not upheld when the question came to be 
tested in Court, and the law, of course, was the 
law that operated. 

Dr. Ree said that that had happened owing to 
the careless wording of Section 27. 


Mr. Gordon, conUnuing, said .that such things 
very constantly happened. That complaint was 
one which lawyers were constantly making about 
every Act of Parliament. Ijanguage was not a 
sufficiently plastic instrument to express all that 
was meant, ^mething which looked the simplest 
in words often turned out to be the least effective 
when it was put into use ; that, he thought, was 
the case between compulwry licensing and com- 

{ lulsory working. Compulsory working, he agr^, 
ooked to be much simpler and much more effective, 
but so far as he knew compulsory workii« had 
always proved in practice to be very ^fficult and 
very ineffective and very impracticable. ^ He 
suggested that a Committee of tins Society might 
be «appointed to go into the matter. It been 
suggested that under a compulsory license one 
only got the written specification. That difficulty 
m^ht be overcome by making it a condition that 
the patentee should also give his personal assistance 
to the licensee. 

Mr. W. F. Reid said, with regard to doiujg away 
with patents, especially in connection with the 
chemical industry, that no su^estion could be 
more injurious to the progress of our industry 
t^n the abolition of any reward to any man who 
might have power to invent new processes oc 
new apparatus. In that event the inventor 
would not remain in this country but would go to 
a foreign country where he could get something 
for his brains and intelligence. In rerard to 
Patent fees, Mr. Gordon had not said that ttie price 
for the whole term of, the patent was £100 in this 
country, whereas the same and ve:^ much bettor 
protection was obtained in the United States for, 
say, £20. A lot of their trouble and a great deal 
of expense had been due to the drafting of these 
laws hy men who were accustomed to legal 
language and who did not know how to express 
their ideas plainly. If those who really understood 
the subject were to debate some particular subject 
of legi^atioD, and the results of their discussion 
were written down in ordinary language, laws 
could be produced which would be more satisfactory 
and more easily understood by the people than 
those made by Parliamentary draftsmen* The des- 
cription which Mr. Thompson had given of the 
simple method prevalent in Germany of deciding 
these questions, threw great l^ht on the advan- 
tages that the German chemical manufacturers 
had in such matters. In conclusion he quoted 
the following words of Lord Justice Moulton, 
“ The true remedy is that you ought to protect 
the monopoly of every inventor who acts reason- 
ably and punish those who act unreasonably. 
No patent ought to be used for the purpose of check- 
ing work in the country itself.” 

M>. W. P. Thompson, replying to Dr. R4e's 
contention that a great number of works had been 
star^ in consequence of this law, said that the 
Institute of Patent Agents had gone through those 
lists, and could find only three op four works that 
had really been started in consMuence of this 
law. With regard to Mr. Justice Parker’s ruling, 
what he had said was that no one had a right, 
unless he could give really good prima facie 
evidence that there was a good case, to force any 
man into the box and have his whole business 
brought to the public notice ; and that therefore 
the other side must give a reasonable and good 
pnma facie cAse, and since then there had been 
none brought forward. Nothing had been said in 
answer to his contention that compulsory licensii^ 
was sufficient. In some countries in which there 
had been compulsory licensing everybody had 
been satisfied. At the present Htyia there was 
ha^y a country, with the exception of Russia, 
where an invention could not be officially worked 
for from £5 to £10, and especially in the case of 
France and Belgium. 
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tttB progress of the BRITISH RARE 
^ EARTH INDUSTRY DURING THE 
WAR. 

BY SYDNEY J. JOHNSTONE, B.SC. (LOND.) 


XInder the term “ Rare Earth Indust^ ’* is 
included the manufacture and utilisation of 
certain of the so-called “ rare earths,” the more 
important of which are thoria and ceria, whilst 
th^e in less demand include the oxides of didy- 
mium, zirconium, and tantalum. 

Thorium salts. The most important of the 
industries depending entirely on an adequate 
supply ’nf tiiorium nitrate is the manufacture of 
iacandescent‘ gas mantles. These consist essenti- 
allv of a fabric of ramie, artificial silk, or cotton, 
impregnated with a solution consisting principally 
of thorium and cerium nitrates in the ratio of 
99 to 1, certain other inoi^anic salts beli^ used 
to harden the ash skeleton. It is unnecessary, 
however, to discuss here the nature and function 
of these latter salts or the process of making 
mantles.* 

The British industi^ has undergone several 
extreme changes during the past two years, 
varying from a serious shortage of most of the 
necessary raw materials at the outbreak of war 
to the present position, which is full of promise 
for our future independence of foreign raw 
materials. 

During 1913, the estimated consumption of 
incandescent gas mantles, in the United Kingdom 
amounted to about one hundred millions, and of 
these probably about sixty millions, valued at 
nearly £200,000, were imported from Germany, 
In addition, thorium nitrate to the value of 
£41,544 was also imported. 

More than 10 years ago certain firms in Germany 
obtained a monopoly of the most important de- 
posits of monazite sand, the raw material from 
which thorium nitrate is produced. As a conse- 
quence they were able to control the thorium 
nitrate market, and the United Kingdom was thus 
almost entirely dependent on German supplies of 
the salt. The importation of thorium nitrate from 
Germany ceased on the outbreak of war, and prices 
in the United Kingdom rapidly rose from 228, to 
about 75s. per kilo., one firm beii^ able to dispose 
of ite stock, held in reserve for such contingencies, 
at 90s. per ^o. Those incandescent mantle makers 
whose reserve supplies of the salts were small were 
thus faced with an early stoppage, as little was 
obtainable from France, and practically none from 
the United States, and the only possible sources 
in the United Kingdom were waste mantle ash 
and a small quanti^ of monazite sand. 

This serious shortage of thorium nitrate led 
British chemical and incandescent mantle manu* 
facturexs to look into the question of obtaining 
adequate supplies of monaute sand in order to 
make thorium nitrate in this country. 

The only known deposits of monazite sand of 
any commercial impoitance are those worked on 
the coast of Brazil and in l^avancore, India, the 
latter sand being of considerably greater value 
on account of its higher content of thoria.* 

For several years prior to 1914, however, the 
whole of the output of monazite sand from Travan- 
core, amounting to 1300 tons per annum, aud 
equivalent to at least 2300 tons of the best grade 
of Brazilian sand, had gone to Germany for treat- 
ment. The lease for working these deposits had 
been granted to the London Cosmopoliten Mining 
Company by the Travancore Durbar with the 
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approval of the Government of India. This con- 
cession was iWit^ to Die extent that its transfer 
could only be m^e to a British Compaq. Shortly 
after the concession was granted the Travancore 
Minerals Company was formed to work the deposits, 
and the Company contracted to sell the whole of 
Its output to a German firm. An invest^atiou 
made soon after toe outbreak of war showed that 
the whole of the IVeference shares and 11,000 of 
toe Ordinary shares in the Travancore Minerals Co. 
were held in trust for toe Auer GeseUschaft of 
Berlin. After consideration, the Secretary of State 
for India decided to.at certain conditions must be 
observed in the future working of the Company, 
toe principal of which is that aU seven Directors 
must be British bom, one of whom is to be nomi- 
nated by the Secretary of State for India, who 
may also direct bis election as Chairman. The 
voting rights of the enemy shareholders were 
reduced, the capital increased from £40,000 to 
£100,000, and the British holding increased, and 
toe German contracts cancelled. These restric- 
tions are of importance for insuring that the control 
remains in toe hands of British bom subjects, but 
a further condition is of vital importance to the 
industry. It has been embodied in the following 
undertaking which has been accepted by toe 
shareholders in respect of future transactions * : — 
“ The Company wUl be ready at all times to sell 
monazite sand direct and at a fair price to any 
bona fide British firm that may desire to purchase 
the material in reasonable quantities for the 
purpose of manufacture. The Company further 
undertake that they will give no preference in the 
matter of price to any purchaser or purchasers of 
very large quantities, but that the price per ton 
for all purchases of lots of 10 tons and upwards 
shall be the same, free at the mine. The Com- 
pany clearly understand that if in the opinion of 
the Secretly of State for India, toe control of 
the Company has passed, at anytime, out of British 
hands or if, in toe Secretary of State’s opinion, 
there is grave danger, at any time, of British control 
being lost or jeopardised, or in the event of any 
breach of this undertaking, power is reserved to 
canc^ the concession.” 

In addition to the above Company a second one, 
called Thorium Ltd., has recently obtained a 20 
years’ lease to work 150 acres of land in Travancore 
for monarite sand, toe royalty payable being 
£3000 per annum. This Company is now actively 
ei^aged in exporting the sand and converting it 
into thorium nitrate at their works near London. 

TKe other commercial sources of raw monazite 
sand are those situated on the coast of Brazil and 
in toe interior of >Iinas Geraes, Espirito Santo, 
and Rio de Janeiro. The coastal deposits have 
been worked for many years past and yield a sand 
wMch, when concentrated, contains from 4 to 6% 
of thoria. The right to work these deposits is 
periodically offered fop tender and for many years 
past the concessions to work the greater number 
of toe important deposits .have been held by 
members of the German thorium ring. 

Each of the Brazilian States has a separate 
export duty on monazite sand, that of the Fedeml 
Government which controls all toe coastal deposits 
being 50% ad valorem. 

The quantity of monazite sand exported has 
gradually decreased during recent years from 
6432 metric tons in 1909 to 1437 metric tons in 
1913. Later returns are not available. 

There is reason to believe that, prior to the war, 
toe cost of production of Travancore monazite 
sand containing 8*5 to 9 % of thoria did not exceed 
£4 per ton f.o.b. This material was resold in 
Germany at about £36 per ton. 

During toe past year, a considerable quantity of 
Travancore sand has gone to the United States for 

* Journal of Gas Lighting, 1915 131, 284. 
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treatment, and many of our incandescent mantle 
manufacturers have had to depend recently on 
supplies of thorium nitrate from this source. 

if is satisfactory, however, to record that at 
least four British incandescent mantle manu- 
facturers are making thorium and cerium nitrates, 
from Travancore sand, in sufficient quantity for 
their own present requirements. 

If we assume that the quantity of mantles 
used in the irnited Kingdom during a normal year 
is one hundred millions, and that each contains 
on the average 0'5 grm. of thoria, then the annual 
consumption of "[^avancore monazite for this 
purpose would be about 650 tons, assuming 8-5 % 
of thoria in the sand and a recovery of 90%. 
It is evident, therefore, that the incandescent 
mantle trade in the United Kingdom is not able, 
at present, to utilise the thorium nitrate obtainable 
from a normal year’s output from Travancore, 
and that we must either make a strong bid for a 
very large share of the world’s thorium nitrate 
and incandescent mantle trade, or sec these 
important resources of monazite sand within our 
Empire utilised by other nations. 

As regards the price charged for thorium nitrate 
imported from abroad since the outbreak of war, 
late in 1914 it could be purchased from France 
at 60s. per kilo., which price was soon reduced to 
37s. 6d., but supplies from this source are now 
practically unohtamablo. Large quantities of the 
salt have been imported from the United States, 
and in the early part of 1016 contracts could be 
placed at 40s. During the past month, however, 
70s. to 80s. has been asked on new contracts, and 
delivery could not he guaranteed until October 
at the earliest. 

The effect of the shortage of raw material shortly 
after the outbreak of war was not noticeable to 
the general public, as enormous quantities of 
incandescent mantles were imported from Holland, 
but it was evident that they were largelv German 
produce re-packed or branded in Holland. A 
number of the more important incandescent mantle 
manufacturers brought these facts to the noti<^e 
of the Foreign Trade Department of the British 
Government, and an expert was appointed to 
inquire into the matter. As a result of his in- 
quiries, and the enforcement of the order pro- 
hibiting the import of gcod.s containing more than 
25% in value of raw material of enemy origin, a 
number of consignments were condemned. The 
quantity imported from Holland has now been 
reduced to a more normal amount. As that 
country in ordinary times does not produce 
sufficient gas mantles to supply a fraction of her 
own consumption, it is difficult to see how any 
considerable quantity of mantles made in the 
country and satisfying the above conditions as to 
origin of raw material could be available for 
export. It is probable that attempts will be made 
to get German-made mantles into this country 
during the war through other channels. 

British incandescent mantle makers, on the whole, 
report that they find it is difficult to keep pace 
with aU the home trade offered, in spite of the 
reduced consumption for public lighting. Several 
state that their export trade, particularly to the 
British Colonies and to South America, very 
largely increased. 

There are several other substances, such as 
ramie yam, artificial silk, beryllium nitrate, fire- 
clay rings and supports, into the composition 
of which the rare earths do not enter, but which are 
of more or less vital importance to the incandescent 
mantle industry and, therefore, are worthy of brief 
mention. 

According to several manufacturers, supplies of 
suitable ramie yam are difficult to obtain, and the 
rice has been more than trebled since the out- 
reak of war. Supplies of artificial silk are, on 


the other hand, at present adequate, but the price 
haa been considerably increase. 

As regards beryllium nitrate, which is a con- 
stituent of the thorium solution used for impreg- 
nating the mantles, a considerable shortage was 
expenenced by several firms late in 1914, but the 
Imperial Institute was able to indicate where 
supplies of the salt could be obtained, and it is 
understood that supplies are now obtainable from 
British chemical manufacturers. The price, how- 
ever, has been considerably increased, 

Fhe-clay rings and supports were largely 
imported in the past by German controlled firms, 
but it is now possible to obtain supplies of these 
of good quality manufactured in the United 
Kir^dom by British firms. 

T^ere are several industries which use small 
quantities of thorium, the most important of 
which is the manufacture of filaments for certain 
electric glow lamps. These filaments, which 
consist essentially of an alloy of tungsten and 
thorium, were formerly imported from (^rmany, 
but it is understood that they are now beit^ made 
in large quantities in this country. 

Cerinm earth compounds. These are obtained by 
treating the residue resulting from the extr^tion 
of thoria from monazite, and are employed in the 
manufacture of incandescent mantles, ojjtical 
glass, pyrophoric alloys, and carbons for “ flaming ” 
arc electric lights. 

Pure cerium compounds, suitable for use in the 
manufacture of incandescent gas mantles and 
optica] glass, can be obtained in adequate quantity 
from British chemical manufacturers. 'Tnere is, 
however, a fair quantity imported from the 
United States. 

Prior to the war pyrophoric alloys were made in 
this country by a firm of German association from 
a partly manufactured material imported from 
Germany, but, so far as information is available, the 
manufacture of these alloys has not yet been 
started by any British firm, the present supplies 
coming from the United States. 

Carbons for “ flaming ” electric arcs containing 
cerium salts were produced by several British 
firms prior to 1914. 

By an Order in Council dated February 23rd, 
1916, the export of the oxide and salts of cerium, 
metallic cerium, and its alloys, except ferro- 
cerium, was prohibited to all destinations. The 
export of ferro-cerium (cerium pyrophoric alloy) 
was prohibited to all jlftstinations abroad, except 
to British Colonies and Protectorates. 

Didymium salts, which are obtained from the 
same source as cerium and are used for branding 
incandescent mantles, are being imported from 
the United States, but the consumption of these 
is small. 

Tantalum. There has been no shortage of the 
raw material, the mineral tantalite, and it is 
reported that the pure metal is being made by 
one firm at least in the United Kingdom for the 
production of filaments for electric glow lamps. 

Zirconia. This substance, which has been much 
advertised by the Germans as a refractory material, 
is not being prepared in useable form in this 
country, the small demand being met by imports 
from the United States. 

It will be seen that in the past this country has 
had to depend largely on foreign countries for its 
supplies of a number of articles into the manu- 
facture of which the rare earths enter, and even 
in the cases where the article was in this 

country the manufacturers had to depend almost 
entirely on foreign countries for supplies of partly 
manufactured material. There does not appear 
to ^ any reason why this stete of things should 
again prevail after the war. All the necessary raw 
materials are available in adequate quantities 
within the British Empire, and most of the diffi- 
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ciilties in converting the raw materialg into appro- 
nriate form have heen surmounted. The con- 
mtions arising out of the war have rendered it 
necessary for us to commence the manufacture of 
our supplies, and it is to he hoped that the great 
progress already made will be continued. 

It is quite certain that the powerful German 
films who, prior to the war, exercised such a 
considerable control over the lighting industry, 
both as r^ards incandescent gas mantles and 
incandescent electric lamps, will not accept, 
without a stniggle, the position created by British 
enterprise dunt^ the war. These new British 
industries may therefore require Government 
assistance, either direct or indirect, feo maintain 
their position when peace is declared. In that 
connection it is important to remember that there 
is no reason to suppc»e that Germany has exhausted 
her reserve supplies of Brazilian monazite stored 
before the war, and even when these are used 
up she wiU still hold the concessions to work large 
deposits of the mineral in Brazil until 1927. 

Discussion. 

Professor H. Louis said that about three months 
ago he had returned from an investigation of the 
Indian monazite d^osits, conducted under the 
segis of the India Office. There was no doubt 
whatever but that Britain would now keep' a firm 
hold on these raw materials, and there was no longer 
reason to fear German competition in that con- 
nection in the future. It was not correct say 
that Thorium Limited was actively engf^ed in 
exporting the sand, and converting it into thorium 
nitrate at their works near London, seeing that 
when he had left India about three months ago they 
had not even commenced to put up their works. It 
was also incorrect to say that, prior to the war, the 
cost of production of Travancore monazite sand 
containing 9% of thoria did not exceed £4 per 
ton f.o.b. That was a great under-estimate. 
He had the correct figures but was not at Ubcrty 
to give them. The passage in which Mr. Johnstone 
pointed out that the whole of the preference shares 
and 11,000 of the ordinary shares in the Travancore 
Minerals Ck)mpany were held in trust for the 
Auer Gesellschaft of Berlin, was perfectly correct. 
The original Monazite Company had been unable to 
get money in tliis country to develop these deposits, 
so that they had had to go to Germany. German 
engineers had been sent to investigate the de- 
posits, and to find out whether they warranted 
the advance of money ; when they had been 
^sured on that point they advanced the money 
required, etipulating that they should have the 
control of the products. The fact that those 
mter^tod in Britain had been too shortsighted or 
tw timid even to investigate the proposition had 
pven the Germans an opportunity that they had 
been shrewd enough to utilise. Once again Briti^ 
apathy had been Germany's opportunity. The 
question of raising funds for this new industry 
opened the very much wider question of the 
attitude of the banks towards industry. When 
k industry had commenced to develop, 

about 100 years ago, the greater part of the 
^nwng in this country had been in private 
^uds, and any one who went to private banks 
lor a^istance with a sound story was able to 
^-ssistance he needed. It was veiy 
uitncult to over-estimate, and very few people 
adequately recognised, how much the industries 
if owed to the great private inkers 

f \ period. Since then banking had passed 

mw the hands of limited companies. The 
manager of a British limited bank had to act like 
trustee, and must, so to speak, confine 
1 4 . ^ trustee investments. He dar^ not 
peculate or risk other people’s money as freely 

a private banker could risk his own money. 


In Germany, on the other hand, where the German 
banker was not restrained by public conscience 
and was not guided by private tradition, a very 
different state of things prevailed. In Germany 
industrial banks were tJie order of the day, and 
whereas the German industries could get all the 
support they wanted from their banks, support 
of that kind was nob to be obtained in this country. 
Personally he would be exceedingly sorry to see 
any change in the general trend of British banking, 
but he saw no reason why, alongside our excellent 
banking system, there should not be a new 'system 
of industrial banking which would make its 
specific object the supporting of industries, and 
he did not think that the new Association of 
Chemical Manufacturers could do any more 
important or any more valuable work than to 
consider how a bank of that kind could be formed. 
To support chemical industries in this country by 
Government money was a gteat economic blunder. 
It would lead to the private financiers getting 
the good things and the Government the bad 
ones, and the public would have to pay. 

Mr. Johnstone pointed out that Germany had 
monazite conc^ions in Brazil, which would last 
another 10 years or so. The monazite deposits in 
British India were between two and three times as 
rich in thorium as the Brazilian deposits, so that we 
need not fear this competition very much. Further- 
more, he had seen it stated on good authority 
that a French Company had succeeded in securing 
the pick of the Brazilian monazite concessions. 
That company was now working the Brazilian 
monazite beds, and extracting thorium nitrate 
from them, and he had been told that those 
deposits, were much richer than those controlled 
by the German interests. Therefore it would 
appear that in Brazil as well as in India Germany 
stood a very poor chance of maintaining any hold 
upon the raw material mainly required for this 
industry. 

Mr. Thojus Tyrer agreed with Professor 
Louis’ statements, and said that the subject of 
industrial banks was not only worthy of con- 
sideration but was now being considered by some of 
the finest financial experts in London. 

The President said that the thorium difficulty 
had come before the company with^ which he 
was connected, and one of then* engineers had 
been sent to South America to obtain some 
supplies of sand. After spending some time 
there, and going over a good deal of the coast, he 
had found that impossible. Later on, they had 
been offered an interest in some deposits in 
Carolina, and in that case they had secured the 
services of a qualified expert, who was highly 
recommended by the proper authorities. In the 
end it had been decided that he should go himself 
to visit the mine. It was a wonder to him that any 
man calling himself a mining expert should have 
recommended that place to be developed. 


INDUSTRIAL ALCOHOL. 

The President then proposed that, in order to 
give effect to Mr. Reid’s suggestion, the meeting 
paM a resolution authorising the Council to take 
such action in the matter as they might deem 
necessary, and suggested that the resolution might 
be in these terms : — “ Having regard to the great 
importance of alcohol in developing manufactures 
at present carried on outside the Empire, the 
Council of this Society be empowered to take such 
steps as they deem necessary to obtain relief from 
the present restrictions.” 

Tyber seconded the resolution, which was 
carried unanimously. 

Vote of Thanks to the President. 

Dr. Bee referred to the highly efficient way in 
which Dr. Carpenter had conducted the affairs of 
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the meeting. No man could have conducted 
the business in so fair and reasonable and pleasant 
a manner. Everything that Dr, Carpenter had 
done, he was sure, had met with the approval of 
the members. He proposed a very warm vote of 
thanks for what the President had done for the 
Society in the past and for what he was sure he 
was also likely to do in the future. 

Professor Louis seconded the motion, which 
was carried with acclamation. 

Visits to Works. 

On Friday afternoon, the works of the Pum- 
pherston Oil Company, the North British Rubber 
Company, and Messrs. McVitie and Price’s Biscuit 
Factory were thrown open to members, by the 
courtesy of the directors. A large number of 
members availed themselves of the privilege thus 
afforded, and the visits proved to be of a most 
interesting character. 


EXHIBITION OP DYES, GLASS, 
PORCELAIN, ETC. 

During the meeting there was on view an 
exhibition of dyes, glass, porcelain, etc., arranged 
in a large room in the University Union. The 
primary object of the exhibition was to indicate 
the progress that had been made since the out- 
break of war in the production of these substances, 
the greater part of the supply of which had 
previously been obtained from Germany and 
Austria. Many of these products had not been 
made in this country prior to the war, while in 
other cases the progress made is represented by 
greatly increased output. In addition to the 
above mentioned, there were interesting e^iibits 
of some of the products of local industries. 

A list of the exhibits is given below : — 
iiection I.— Coal iar dyes. 

Messrs. Levinstein, Ltd., Blackley, exhibited a 
large range of raw and intermediate pr^ucts, 
chrome dyestuffs, sulphide dyestuffs, leather dye- 
stuffs, direct dyestuffs, vulcan dyestuffs, and acid 
dyestuffs. 

British Dyes, Ltd., of Huddersfield, also showed 
a number of intermediate products and dyestuffs, 
including s^^thetic phenol and trinitrotoluol. 

The British Alizarine Co., Ltd., of Silvertown, 
exhibited a comprehensive collection of specimens 
illustrating the manufacture of anthracene dye- 
stuffs. These ranged from crude anthracene and 
anthracene derivatives to anthraquinone and its 
derivatives and various anthracene dyestuffs, some 
of which were shown in solution. Specimens of 
acridine, chrysene, carbazole, madder root, madder 
in powder, and garancine were also shown. 

Section II. — Glass. 

Messrs. Baird and Tatlock, Ltd,, London. 
Beakers and flasks of “ Duro glass,” also flasks, 
beakers, Petri dishes, gas shades, mantle protectors, 
and test-tubes. 

Messrs. John Moncrieff, Ltd., Perth. A variety 
of flasks, beakers, gas jars, crystallising basins, 
test-tubes, and tubing. 

Messrs. Wood Brothers, Barnsley. Flasks, 
bakers, potash bulbs, graduated burettes and 
pipettes, and Nessler glasses, in ordinary and high- 
resistance qualities. 

The Edinburgh and Leith Flint Glass Co , 
Edinburgh. Soft soda glass, X-ray soda tube and 
bulb, blue enamel rod, platinum enamel rod, 
“ shell ” glass for eyes, blue cane, opal glas&, glass 
tube, blue rod, bulbs, stemming tubes, flange 
tubing, crystal tube, and clear glass rod. 

Messrs. James Powell and Sons, London. 
Specimens of round and triangular enamell^ 
tubes for theimometer glasses. 


Messrs. Chance Brothers and Co., Ltd., Binning, 
ham. Specimens of heat-resisting gl^ss globes for 
h%h-pressure lamps. 

The following notes were contributed to the 
catalogue of the Exhibition by Mr. R. B. Pilcher, 
R^istrar and Secretary of the Institute of 
Chemistry : — 

The exhibits of glass indicate the progress made 
by British firms, since the outbreak of war, towards 
souring a supply of laboratory apparatus and other 
kinds of glass, enamels, etc., for various purposes, 
for widen we have hitherto been dependent on 
foreign sources. All of the exhibitors hq,ve had 
the advantage of collaborating with chemists who 
have given special attention to the chemical con- 
stitution and physical properties requisite for 
satisfactory production. 

The initial problems of deciding the formulas for 
batch mixtures, and of determining the conditions 
for successful manufacture, have been solved by 
invest^ations involving not only the analysis of 
known glasses, and numerous experimental melts, 
but the determination of suitable substitutes for 
constituents not readily obtainable. Many of the 
exhibits have been made from formulas resulting 
from the work of Professor Herbert Jackson and 
Dr. Thomas R. Merton, of King’s College, London, 
working in conjunction with the Glass Research 
Committee of the Institute of Chemistry, appointed 
in October 1014. The variety of glasses dealt with 
covers the wide range shown in the schedule given 
on p. 815. Since October 1915 the Committee has 
pursued its investigations with the assistance of 
grants received from the Advisory Council on 
Scientific and Industrial Research. 

The production of laboratory glass, however, 
necessitates not only the acquisition of suitable 
formulas, but provision of materials, moulds, 
plant, and skilled labour, so that the firms which 
have contributed, under the stress of prevailing 
circumstances, to the results achieved, deserve 
great credit for their enterprise and every encour- 
agement from the users of such apparatus. 

The ” Report of a Sub-Committee of the 
Advisory Committee to the Board of Trade on 
Commercial Intelligence with respect to mesaureFi 
for securing the position, after the war, of certain 
branches of British Industry” (Cd. 8181) and 
“ Summaries of Evidence ” (Cd. 8275) taken by a 
Sub-Committee of the same Advisory Committee, 
indicate that the manufacturers have had to cope 
with very great difficulties, especially with regard 
to skilled labour, the cost of wluch represents about 
90% of the total cost of production. It appears 
also from the evidence that manufacturers are 
apprehensive of competition from German and 
Austrian dumping, and they have su^ested that a 
tmiff duty of 25 — 30% ad valorem should be 
imposed for five years after the war. 

At the instance of the British Science Guild, 
about 75% of the Universities, technical institu- 
tions, and schools have undertaken not to purchase 
chemical glassware of foreign manufacture for a 
period of three years after the war, provided that 
an adequate supply of British manufacture is 
forthcoming at a price that is not prohibitive 
Chemists are urged, therefore, to insist on being 
supplied with British made glass. 

Laboratory Glassware^ Miners* Lamp Glasses, 
X-Ray Tubes, etc. 

The following is a list of the formuhe for labora- 
tory glassware, etc., prepared by Professor Herbert 
Jackson and Dr. Thomas R. Merton, working 
conjunction with the Glass Research Committee 
of the Institute of Chemistry, with notes as to 
firms working these and flimilai* formuhe* 
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Fomulai prepared bettwen October, 1014 and October, 1916. 

Formulas. Firms norklac to formulas. 

1. Soft glass, suitable for ordinary chemical laboratory 
ware, (^ce modl&ed ; Ko. 13 below.) 

2. A rimili^^ea for ordinary chemical laboratory ware. Messrs. Wood Bros. Glass Co., Ltd., Barnsley. 

3. Ecsistant glass suitable for pharmaceutical purposes, Messrs. John Moncrieff, Ltd., Perth, and 

ampoules, etc. Meesrs. Wood Bros. Glass Oo., LW., Barnsley. 

4. Glass for combustion tubing. 


5. Ditto. Messrs. John Moncrieff, Ltd., Perth. 

6. Miners’ lamp glasses. Have been made by Messrs. John Moncrieff, Ltd., Perth, and 

„ . , . - ^ approved by Home OfBce. 

(NOT®. — ^Messrs. Ackroyd & Best, of Mofley, Yorics, are now making miners' lamp glasses.) 


7. Ditto. 

8. Resistance glass. 

(Note.— Messrs. John Moncrieff, Ltd., of Perth, are making 

9. Alternative for combustion tubing. 

10. Soft soda glass, suitable for tubing and X-ray bulbs. 

11. Ditto. (Alternative, aee No. 14 below.) 


similar glass to the formula of the British Laboratory Ware Assoc.) . 


Messrs. jTames Powell & Son, Whltefrlars Glass Works, London, 
B.C. 

Messrs. Prank Tomey & Co.. Borough Flint Glass Works, Victoria 
Road, Aston, Birmingnam. 

Messrs. Wood Bros. Glass Co., Ltd., Barnsley. 


12. Lead glass suitable as an enamel foe sealing platinum The Edinburgh & Leith Flint Glass Co., Norton Park, Edln- 

Into soft glass. burgh. 

13. Soft glass suitable for ordinary chenucal laboratory Me^rs. John Moncrieff, Ltd., Perth ; and 

ware. (Alternative to No. 1.) Messrs. Wood Bros. Glass Co., Ltd., Barnsley. 

(NOTE.— Messrs. Baird 6c Tatlock (London) Ltd., are making laboratory ware from gia.s3 closely resembling this formula.) 

14. Soft soda glass of doe working quality and suitable Edinburgh & Leith Flint Glass Co., Norton Park, Edinburgh. 

for tubing X*ray bulbs, etc. (Alternative to 
No. 11.) 


Formulae prepared since October, 1916 — under Grants from the Advisory Ccninoil on Scientific 

and Industrial Feseareh. 


(I.) 15. Blue enamel for sealing metallic wire into glass. 

(H.) 13. Opal glass which does not lose its opal character 
on repeated working In the blow>pipe flame. 


(III.) 16 and 17. For the manufacture of electric light bulbs. 

(IV.) 19 and 21. High temperature thermometer glass and 
ordinary temperature thermometer glass. 


(V.) 20. Leadless opal glass suitable for working with certain 
thermometer glasses to form the enamel backing. 


The Edinburgh & Leith Flint Glass Co., Norton Park, Edinburgh. 

The Edinburgh & Leith Flint Glass Co., Norton Park, Edinburgh. 
Messrs. James Powell 6c Son, Whltefrlars Glass Works, London, 

Messrs.* Frank Tomey & Co., Borough Glass Works, Vietorta 
Road. Aston, Birmingham. 

Messrs. Wood Bros. Glass Co., Ltd., Barnsley. 

Messrs. Wood Bros. Glass Co., Ltd., Barnsley. 

Edinburgh & Leith Flint Glass Co., Norton Park. Edinburgh. 
Messrs. James Powell 6c Son, Whltefrlars Glass Works, Londoa, 

Messrs. Frank Tomey & Co., Borough Glass Works, Victoria 
Road, .\ston. Birmingham. 

Edinburgh & TiCiUi Flint Glass Co,, Norton Park, Edinburgh. 
Messrs. James Powell & Son, Whitefriars Glass Works, London, 
E.C. 

Messrs. Frank Tomey tfe Co., Borough Glass Works, Victor 
Road, Aston, Birmingham. 


(VI.) 22. Glass of the same physical properties as fluor crown. Messrs. Wood Bros. Glass Co , Ltd., Barnsley 
(6781) 

(Note. — ^M essrs. Chance Bros. & Co., Ltd., Birmingham, will probably make this glass in the near future. 

(Vn.) 23. Glass having optical properties and chemical com* Messrs. Wood Bros. Glass Co., Ltd., Bamsiey. 
position similar to one known as “ Prism Crown.” 

(Note.— Messrs. Chance Bros. A Co., Ltd., Birmingham, make similar glass.) 


Vni.) 24. Glass similar In optical properties and chemical 
composition to a glass described as a ‘‘Heavy 
Flint." 

(Note. — M essrs. Chance Bros. <fe Co., 
^ (IX.) 25. Glass for the " shell ” of artificial human eyes. 

(X.) 26. Ruby glass suitable for making veins in artificial 
human eyes. 

(XI.) 27, Glass suitable for making the lens of an artificial 
human eye. 

(Xn.) 28. Soft glass suitable for filling in brass caps of incan* 
descent electric lamps. 


Messrs. Wood Bros. Glass Co., Ltd., Barnsley. 

Ltd., Birmingham, make similar glass.) 

Edinburgh & Leith Flint Glass Co., Norton Park, Edinburg. 
Edinburgh & Leith Flint Glass Go., Norton Park, Edinburgh. 

Edinburgh A Leith Flint Glass Co., Norton Park, Edinburgh. 

Messrs. A. C. Cossor, Ltd., 59, Clerkenwell Road, E.C. 
Edinburgh A Leith Flint Glass Co., Norton Park, Edinburgh. 


Formulas recently reported and about to be communicated to various firms. 

(Xni.) 29. A new enamel glass suitable for sealing in various metallic wires including copper, iron, and nickel. This enamel 
glass makes a satisfactory joint with soft soda glasses and with many lead glasses. 

(XIV.) SO. A modification • of "eye shell" glass. (Alternative to IX. — 25). 

(XY.) 31. A formula for an opal glass Intended for smaE electric bulbs with opal backing. A bulb blown from the glass remaioa 
clear on cooling, but can be " struck ” opal by rc-heating to a lower temperature. By heating the front part of the 
bulb to a rather higher temperature this portion goes clear again and remains so, thus lea^ing an opal reflecting 
back. 

XVI.) 32. A formula for a batch mixture suitable for making a white bottle glass. 

Xvn.) 33 . Xwo formulas for lead glass of high density, such as is required fm efficient X*ray shields. It Is con^dered necessary 
that sheet glass foe this purpose shoiid have a specific gravity of not less than 3*8. 
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Section I J I. —‘Porcelain. . 

Messrs. Doulton and Co., Ltd., London. Basms, 
crueibles (including Gooch and Rose crucAles), 
combustion boats, filter discs, Buchner and Hir^h 
funnels, capsules, spatinlas, steining trougns, 
scalpel supports, water bath rings and covers, 
desiccator plates, acid dishes, filter baskets, wax 
embedding troughs, mercury troughs, st^m 
jacket for Beckmann’s boiling-point apparatus, 
ash trays, bee-hive shelves, _ test-tube dtaming 
stands, arsenic plates, arsenic porous pots, and 
anaerobic boxes. 

The Worcester Royal Porcelam to., tta., 
Worcester. Basins, combustion boats, crucibles 
(ordinary, Gooch, Liebig, and Rose), capsules, 
casseroles, Buchner funnel, filter discs and cone, 
pneumatic troughs, combustion and pyrometer 
tubes, unglazed tube. 


Sedion IV. — Fitter papers. 

Messrs. W. and R. Ralston, Ltd,, Maidstone. 
Ten grades of Whatman’s fitter paper, equivalent 
to C. S. and S. Nos. 575, 589 (white, black, and 
blue ribbons), 595, 597, 598, 602, and 604, and 
Dreverhoff 207). . , , , , 

Messrs. H. Allnutt and Son, Maidstone. Samples 
of commercial filter paper. 

Messrs. Evans, Adland and Co., Ltd., Winch- 
combe. White filtering circles (equivalent to 
0, S, and S. Nos. 695, 597, 598, 602, and 604), 
grey circles, embossed white circles, crinkled groy 
circles. 

Section V. 

British Laboratory Ware Association, Ltd., 
London, Glassware s Beakers, flasks, funnels 
wide-neck bottle, tapered adapter, glass tubing. 
Porcelains Crucibles and lids, including Gooch 
and Rose crucibles, capsules, boats, casseroles, 
porcelain for the dyeing industry, for cooking, 
and for gas and electric furnaces, steel analysis, 
etc. Porous ware for battery and bacteriological 
purposes ; fireproof ware for electric furnaces and 
electrical purposes generally. Pure nickel vessels : 
crucibles and lids, evaporating basins, capsules, 
spatulas. Filter paper and other filter goods. 
Whatman filter papers. 

Section VI. 


Mr. R. Maclaurin, of Stirling, exhibited various 
products of his low temperature coal distillation 
process, in which no external heating is employed. 
Combustion is maintained by an air and steam 


blast, and the heat is supplied by cooling the 
power gas. Each piece of fuel is fully 24 hours 
in attaining a temperature of about 750® C. 
Provision is made for removing the oils condensing 
on the upper layers of fuel, so that practically no 
decomposition takes place. 

The exhibit consisted of samples of the smokeless 


fuel ; crude oils ; oils separated by treatment with 
sulphuric acid and with paraffin oil ; oil free from 
resin and cresylic acid, for lubricating ; cresylic 
oil ; resinous portion and varnish extracted from 
this by turpentine ; bitumen from resinous 
portions ; light spirit from the oil. 


Section VII. — Shale oil. 

The Broxburn Oil Co., Ltd., sent specimens of 
shale, crude oil, ammoniacal liquor, motor spirit, 
shale spirit, lamp oils, lighthouse oil, “ marine 
sperm,” fuel or gas oils, lubricating oils, miners’ 
paraffin, paraffin wax and candles, ammonium 
sulphate, and still coke. 

Section Vlll. — Alkaloids. 

Messrs. T. and H. Smith, Ltd., Edinburgh, 
exhibited five different varieties of opium, as well 
as morphine and its hj drochloride ; hydrochlorides 
of ethylmorphine and^diacetylmorphine ; codeine; 
cryptopine ; gnoscopme ; narceine ; narcotine ; 
papaverine ; xanthaline and its hydrochloride and 
nitrate ; meconic acid ; caffeine ; theobromine 
cantharidine ; salicin ; veratrine ; emetine hydro- 
chloride ; cotamine hydrochloride. 


iS'^efion IX. 

The Lothian Chemical Co., Ltd., Edinburgh. 
Specimens of trinitrotoluene, cake, lump, and 
pure recrystallised from alcohol. 

The Beaverhall Colour Co., Edinburgh. Cobalt 
blue, manufactured from Canadian ore. 

North British Rubber Co., Ltd. Specimens of 
erasers. 

Section X. 

Messrs. T. Morson and Son, Ltd., London. A 
sample of Roy's glass filter cloth for the filtration 
of corrosive liquors. (See this J. 1916, 638.) 

Obituary. 

NICHOLAS HENRY MARTIN. 

Mr. N. H. Martin was born at Trebarveth, 
ComwaD, on May 2, 1847. From 1863 to 
1875 he was engaged in various pharmacies in 
ComwaD, London, and Hitohin, and passed the 
examination of the Pharmaceutical Society in 
1868. Jn 1875 he went to Newcastle as partner 
with Dr. H. B. Brady, F.R.S., and on the retire- 
ment of the latter eighteen months later he 
acqubed the business of which he was semor 
partner and director for forty years, and which, 
under the style of Brady and Martin, acquired 
a bigb reputation for scientific pharmacy, and 
for the supply of pure chemical products and 
scientific apparatus. He was one of the first 
to produce gland extracts, which have proved 
to be such valuable curative agents, and 
adrenaline was a feature among his productions. 

He held a very high position in British 
pharmacy, and had served on the Council of 
the Pharmaceutical Society and as President 
of the British Pharmaceutical Conference. He 
was also very keenly interested in chemical 
industry and sat on the Council of this Society 
for many years, as Chairman of the Newcastle 
Section, Ordinary Member, and Vice-President, 
and had been a member of the Publication 
Committee since 1899. He was Chairman of 
the Pharmaceutical Section of the Irtemational 
Congress of Applied Chemistry in London in 
1905. Martin was a Fellow of the Royal Society 
of Edinburgh and of the Linnean Society, a 
Vice-President of the Natural History Society of 
Northumberland, Durham, and Newcastle, 
and a Justice of the Peace for Newcastle and 
also for Durham County. 

He died on July 5th, at his residence, Ravens- 
wood. Low Fell, Gateshead, after a severe 
illness, at the age of 69. 

EDWIN W. WHEELWRIGHT. 

Dr. Edwin W. Wheelwright was bom at 
Shipley, Yorkshire, on Sept. 11, 1868, and 
died at Malvern on May 2nd, 1916. He was 
educated at the Salt School, Shipley, the 
Yorkshire College, Leeds, and Balliol College, 
Oxford, where in 1891 he took his degree. 
He then studied under Prof, von Baeyer and 
Bamberger, and on his work on the diazo- 
compounds obtained the very rare honour of 
Ph.D. {Summa cum lavde). After acting as 
demonstrator at Balliol, he entered in 1893 the 
firm of Messrs. Albright and Wilson, of Oldbury, 
near Birmingham, as research chemist, in 
which capacity he acted up to the time of his 
death. He was a great authority on phos- 
phorus and its compounds, and match com- 
positions, a position that he owed to his own 
researches continued over a lot^ period of 
years. As a technologist his mstinguishiug 
aptitude was in taking processes from the 
laboratory into the works ; this was all the 
more remarkable as he had little or no instinct 
for engineering. 
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Ileeting held at Grand Hatel, on Friday, March Srd, 


mk. j. h. hose.\son in the chair. 


^ TfOTE ON THE CHEOIIIEM INTENSIFI- 
CATION PROCESS. 

BY R. E. CROWTHfZR. 

The so-called “'€hPOimuin ” process of intensifi- 
cation of silver photographic images came into 
prominence in 1905 when Welborne IMper and 
1). J. Carnegie published important details arrived 
at bv the modification of the original formula of 
Eder(1881). • 

The process comprises two operations (exclusive 
of washings),, viz., “ Bleaching ” and re-developing, 
and accordii^ to the constitution and time of 
action of the “bleaching”^ bath, more or less 
intensification may be obtained. 

Tlie following formulae were recommended : — 



A. 

B. i 

! 

Edcr’s. 

Potassium Wchroni'^te . . . 

1 grm. 

2 grm?. 

! 2 grms. 

2 grmi. 

Hydrochloric acid (1*16 

0-2 c.c. 

1*0 C.C. : 

1 4-0 c.c. 

; 6-0 c.c. 

Water to 

100 c.c. 

100 c.c. 

j 100 c.c. 

1 100 c.c. 


Bleaching with bath A yields the greatest intensifi- 
cation, baths B and 0 yield progressively less, 
wMst the use of Eder’s bath effects very little 
increase of density of the image. The working 
details of the proce.ss and the copious notes of the 
tii o authors above referred to leave little to be 
desired as far as the application of the process is 
concerned, hut the chemical reactions which lead 
to the excellent and permanent results were not 
elucidated. 

The difficulties encountered when at^mpting 
quantitative work with small amounts of silver-were 
augmented by the presence of various compounds 
vhich appear to be constituents of all developed 
and fixed photographic images. Attempts were 
made to obtain quantitative results by the use of 
silver wire, but the action of the “ bleaching ’'batlis 
on the metal in this condition was inordinately 
slow and the quantitative work was therefore 
abandoned. 

Piper has subsequently (private communication) 
expressed the opinion that the chromium in the 
“ bleached ” silver-chromium complex is in the 
chromous condition, but the existence of a 
cliromous compound which exhibits reduction 
reactivity of a degree sufficient to decompo^ 
water (see “ Keduction methods of volumetric 
analysis,” Knecht and Hibbert, p. 104) in the 
presence of an energetic oxidiser such as potassium 
bichromate, appeared to be highly improbable, 
and the present author therefore endeavoured to 
determine the state of oxidation of the chromium 
in the complex. 

A carefully prepared silver mirror was used as 
the “ image ” ana the chronoium present in the 

bleaching ” baths and in the “ bleached ” image 
was determined by means of a solution of titanous 
jJjloride. The influence of the hydrochloric acid on 
the bichromate was eliminated by working against 
^ blank.” The mirror showed a metallic silver 
<^ontent of 99*83% (mean of two determinations). 


It will be evident that if the silver reduces the 
chromium to the chromous state only halffthe 
W'eight of bichromate will be reduced as com- 
pared with that which would be reduced were the 
reaction to terminate when the chromic condition 
had been attained. 

Using Eder’s formula on 0'3190 grm: Ag it was 
found that 108 Ag=(a) 7*95 and (b) 8*0124 grms. O 
from bichromate, and that the whole of the 
reduced chromium passed into solution in the 
bleaeliing bath. 

Using the formula B above on 0*1316 grm. Ag. the 
resultlOS Ag=7 9796grms. 0 from bichromate was 
obtained. In this case a proportion of the reduced 
cliromium compound was attached to the silver 
chloride. After treating the “ bleached ” mirror 
with dilute sulphuric acid it was completely soluble 
in ammonia solution and the acid liquor contained 
exactly the amount of chromium which the 
bleaclui^ bath lacked in order to give the result 
indicated. 

Thus intensification was due to a precipitate of 
a chromic compound. The condition^, when bath 
A is used for bleaching, are not quite so simple 
as in either of the two cases cited above. 'The 
amount of CvO, apparently reduced is alw'ays in 
$lighi excess of that which would agree with 
theory. The excess was found to be repr^ented 
by unreduced CrO^ which is combined with the 
precipitato, to which it imparts a brown colour 
and from which it cannot readily be separated 
without the use of acid washings. 

The brown precipitate appears to be similar to 
that which is formed when a solution of potassium 
bichromate is reduced at the boil with an amount 
of sodium sulphite insufficient to reduce that part 
of the chromium which forms the 6i-chromate, i.e. 
the CrOj in KjCrOi.CrOs 

Tlie colloidal nature of the chromic hydroxide 
precipitated under these conditions, the relatively 
small amount of CrOs which is attached to it, and 
the fact that this amount was governed by the 
final OOs content of the reacting solutions, 
point to the conclusion that the brown precipitate 
is an adsorption compound of either CrOj or the 
bichromate and basic chromic hydroxide. 

It has been shown that the brown complex 
of a “ bleached ” negative whilst being readily 
attacked by dilute mineral acids Ls relatively h^hly 
resistant towards a 2% aqueous solution of 
potassium metabisulphite. In this respect it is 
quite analogous to the brown precipitate formed 
by the action of sulphite on bichromate. Further 
the analogy extends to the action of alkaline 
photographic developers w’hich reduce the CrOj 
in each complex with a resulting change in the 
colour of the complex from brown or buff to olive 
green. Eder’s solution in conjunction with 
titanous chloride titration may be used for the 
estimation of the metallic silver content of photo- 
graphic images (developed). 


THE PREVENTION OF REVERSAL OR 
SOLARISATION IN PHOTOGRAPHIC 
NEGATIVES. 

BY R. E. CROWTIIER. 

Of the various conditions which lead to the 
formation of a reversed r^ult when an exposed 
photographic emulsion is developed in the ordinary 
wav, this communication deals only with those 
which may be conveniently grouped under the 
term “ Over Exposure.” 

Such over exposure may be constituted by 
abnormally prolonged action of a light of average 




